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MEMBERS OF THE SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 
The Honourable Maurice Lamontagne, Chairman 
The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Aird Hays O’Leary (Carleton) 
Belisle Kinnear Phillips (Prince) 
Bourget Lamontagne Robichaud 
Cameron Lang Sullivan 
Desruisseaux Leonard Thompson 

Grosart MacKenzie Yuzyk 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday 
September 17th, 1968: 


“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the 
requirements of the new scientific age and, without restricting the gen- 
erality of the foregoing, to inquire into and report upon the following: 


(a) recent trends in research and development expenditures in 
Canada as compared with those in other industrialized countries; 


(b) research and development activities carried out by the 
Federal Government in the fields of physical, life and human 
sciences; 


(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 


(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the purpose 
of the inquiry; 


That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Com- 
mittee, to sit during sittings and adjournments of the Senate, and to 
adjourn from place to place; 


That the papers and evidence received and taken on the subject 
in the preceding session be referred to the Committee; and 

That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear, 
Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phillips 
(Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 
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Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 
“With leave of the Senate, 
The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


WEDNESDAY, December 11th, 1968. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 10.00 a.m. 


Present: The Honourable Senators Lamontagne (Chairman), Belisle, 
Bourget, Cameron, Grosart, Kinnear, Lang, MacKenzie and Robichaud. (9) 


Present but not of the Committee: The Honourable Senators Carter, Kinley 
and McGrand. (3) 


In attendance: Philip Pocock, Director of Research (Physical Science). 
The following witnesses were heard: 


DEPARTMENT OF FISHERIES AND FORESTRY: 


A. W. H. Needler, Deputy Minister, Fisheries and Forestry; 
M. L. Prebble, Assistant Deputy Minister (Forestry); and 
D. R. Redmond, Scientific Advisor (Forestry). 


(A curriculum vitae of each witness follows these Minutes.) 


The following is printed as Appendix No. 13: Brief submitted by the 
Department of Fisheries and Forestry. 


At 12.40 p.m. the Committee adjourned until 3.30 p.m. this day. 
ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 
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CURRICULUM VITAE 


Needler, A. W. H. Born in August, 1906, at Huntsville, Ontario. Son of George 
Henry Needler, former Professor of German at University of Toronto. Educated 
at University of Toronto Schools; Married ist, Alfreda Alice (died 1951), 
daughter of C. J. Berkeley, Nanaimo, B.C., May 30, 1930; Three children: 
Mary, George, Edith; 2ndly, Nina M. Parker, March 20, 1953; Two children: 
Duncan, David; B.A. from University of Toronto, 1926; M.A. from University 
of Toronto, 1927; Ph.D. from University of Toronto, 1930; D.Sc. (Hon.) from 
University of New Brunswick, 1954; Volunteer investigator, then full-time 
biologist, with Fisheries Research Board in P.E.I., 1924-1929; Scientific 
Assistant, Fisheries Research Board, 1929-1930; Assistant Zoologist, Fisheries 
Research Board, 1931-1937; Associate Zoologist, Fisheries Research Board, 
1937-1939; Chief Zoologist, Fisheries Research Board, 1939-1941; Director, 
Atlantic Biological Station, 1941-1954; Concurrently Assistant Deputy: Min- 
ister, Fisheries, 1948-1950; Director, Biological Station, Nanaimo, 1954-1963; 
Deputy Minister, Fisheries, 1963-1968; Deputy Minister, Fisheries and Forestry, 
1968. He was a member of the Committee on Fisheries Statistics, North Amer- 
ican Council on Fisheries Investigations, 1928-1939; and Adviser to the Inter- 
national Passamaquoddy Fisheries Commission, 1931-1934. In 1945 he was 
Secretary to the Fisheries Committee, lst FAO Conference at Quebec, and 
member of the Canadian delegation, 2nd FAO Conference, Copenhagen, 1946; 
and was Scientific Alternate Chairman, Atlantic Herring Investigation Com- 
mittee, 1944-1950. He was a delegate to the Northwest Atlantic Fisheries Con- 
ference, Washington, 1949, and first Chairman of the resulting Committee on 
Research and Statistics, International Commission for Northwest Atlantic 
Fisheries, 1951-1954. He was Federal Government member, P.E.I. Fisheries 
Development Committee, 1951-1955; appointed Chairman, FAO Advisory Com- 
mittee on Marine Resources in 1963, also appointed Chairman, International 
North Pacific Fisheries Commission in 1963, In 1966, he was elected Chairman, 
FAO’s new Committee on Fisheries. His work has covered many areas of fish- 
eries research, such as oceanography, haddock ecology, life history and migra- 
tion, fisheries statistics biological study, Atlantic oyster ecology; and has 
directed research on salmon, groundfish, herring and other potentially im- 
portant fish of the Pacific Ocean. He was made an officer, Order of the British 
Empire, in recognition of his work in fisheries during World War II; and is a 
Fellow of the Royal Society of Canada. 


Prebble, M. L.: Born June 10, 1909, at St. John, N.B.; Secondary education 
at St. John, N.B.; Married September 26, 1934, to Louise, daughter of Frank 
Nutter Chaffey of St. George, N.B. One son: James; B. Se. in Forestry from 
University of New Brunswick, 1930; M. Sc. from Macdonald College (McGill 
University), 1932; Ph. D. from Macdonald College (McGill University), 1940; 
With Forest Insect Investigations Unit, Division of Entomology, Federal Dept. 
of Agriculture, at Fredericton with assignments in Nova Scotia, New Bruns- 
wick and Gaspé Peninsula, 1930-1940; Officer-in-Charge, Forest Insect Lab- 
oratory, Victoria, 1940-1945; Officer-in-Charge, Forest Insect Laboratory, Sault 
Ste. Marie, 1945-1952; Director, Forest Biology Division, Department of Agri- 
culture, 1952-1960; Director, Entomology and Pathology Branch, Department 
of Forestry, 1960-1965; Assistant Deputy Minister (Forestry), 1965. Member 
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of Canadian Institute of Forestry, Entomological Society of America, Entomo- 
logical Society of Canada, Association of Registered Professional Foresters of 
New Brunswick, Professional Institute of the Public Service of Canada. 


Redmond, D. R.: Born August 30, 1918, in Nova Scotia; After graduation 
from high school, was engaged in pulp and lumber-milling operations for seven 
years; Served in the R.C.A.F. during World War II and was awarded the 
D.F.C.; B. Sc. Forestry from University of New Brunswick in 1949; Master of 
Forestry cum laude, Yale University, 1950; Ph. D., Yale University, 1954; 
After graduation from University of New Brunswick, conducted forest pathol- 
ogy research in Ontario with Canada Department of Agriculture. Later 
served as Nova Scotia Provincial Forest Pathologist. Officer-in-Charge of 
Forest Pathology investigations in the Atlantic Provinces in the Forest 
Biology Laboratory, Canada Department of Agriculture, Fredericton, N.B., 
1951-1957. Chief of the Forest Research Division of Forestry Branch, Depart- 
ment of Northern Affairs and National Resources, 1957-1960. Director 
of the Forest Research Branch, Department of Forestry, 1960-1965. Scientific 
Adviser (Forestry), 1965. He served as honorary lecturer in forest pathology, 
University of New Brunswick, 1951-1957. He represented Canada at the first 
three Sessions of the North American Forestry Commission of FAO in Mexico 
in 1961, in Canada in 1963, and in the U.S.A. in 1965; and was Canadian 
delegate to the Eighth British Commonwealth Forestry Conference in East 
Africa, 1962; and has been a member of Permanent Committee of the Inter- 
national Union of Forestry Research Organizations since 1961. He was alternate 
delegate to the Sixth World Forestry Congress in Madrid, Spain, in 1966; 
served on the Joint FAO/IUFRO Committee on Bibliography and Terminology 
since 1966; and served the Canadian Institute of Forestry in various capacities, 
including two years as member of the Board of Directors. He has been a mem- 
ber of the Research Program Committee, Woodlands, of the Pulp and Paper 
Research Institute of Canada since 1960; member of the Canadian Committee 
of the International Biological Program; and member of the Canadian National 
Committee of the International Hydrological Decade. He serves in an advisory 
capacity on various scholarship, research and advisory panels with industry, 
universities, and other federal departments. He is a member of the Canadian 
Institute of Forestry, Canadian Phytopathological Society, Commonwealth 
Forestry Association, Society of American Foresters, Ontario Forestry Associa- 
tion, Ontario Professional Foresters Association, Sigma Xi. 


15—7 


- 
ae ay Pb, 


= 7 


oneinl .wimseclA tq. 4 aad Gig! petielet 
lo Freee. tances Howie! to aniiainoma , als ng 


army 


Shaped be mol rem, sues elt 'y ens, Rar eae ioe. 
a é ts A x 
15) Ose Py rN uy p< ieee | ae iste 


“PMR They 4 -wrimul bos cet a ae 
hpemme linge i j ‘ 
ule Mt, OF Aoiwee wile yi ial 
} la rrernr'! “f) 
op Faas | f ui 
| af : 
; * ( 


o i 
Phd 
iw 
cart | 
aa Bl it 
" 
5. 


| ih. Wien CLP be a 


hy bert 


: Lji@ mga 


Anas Pd - Seer ty al, : 
4. Seen yes ¥9 Don, cM 
wah, wishes Thanteaste 


i, 1D.; Recrmtary , 
a8, Bevan. ; 

ses, So, | 
africana)! ~ 
Moti Univeral 


THE SENATE 


SPECIAL COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


Ottawa, Wednesday, December 11, 1968 


The Special Committee on Science Policy 
met this day at 10.00 a.m. 


Senator Maurice Lamontagne (Chairman) in 
the Chair. 


The Chairman: Honourable senators, we 
have with us this morning representatives 
from the Department of Fisheries and Forest- 
ry and the witnesses are: Dr. A. W. H. 
Needler, the Deputy Minister of Fisheries 
and Forestry; Dr. M. L. Prebble, Assistant 
Deputy Minister (Forestry); Dr. D. R. Red- 
mond, Scientific Adviser (Forestry) and Mr. 
A. B. Vincent, Assistant to Special and 
Scientific Advisers (Forestry). 


The situation we are confronted with this 
morning is a little awkward in the federal 
scene, because we still have a Minister of 
Forestry and Rural Development, Mr. Mar- 
chand, but he has nothing to do with Forestry. 
We also have a Department of Fisheries, 
which is also now responsible for Forestry. 


Dr. Needler was just telling me that he 
might rely on certain occasions on Dr. Preb- 
ble, because these responsibilities in so far as 
Forestry is concerned are relatively new to 
him, since they only go back to probably 
some time in July or August. 


Without any further introduction, I would 
ask Dr. Needler to make a brief opening 
statement and then, as usual, we will have 
our discussion period. 


Dr. A. W. H. Needler, Deputy Minister, 
Department of Fisheries and Forestry: Mr. 
Chairman, you have explained the situation 
very well. I do my best to become an expert 
in the field of Forestry, but I find that the 
subject is complicated enough to require 
more than three months of part-time work to 
really become an expert, so I would like to 


make a few very general remarks and leave 
to Dr. Prebble the answering of more detailed 
questions. 


In introducing the discussion on forestry 
research, I should point out that the Gov- 
ernment of Canada has conducted programs 
in this field of science for over 50 years. Dur- 
ing the greater part of this extended period 
the forestry research programs were organ- 
ized more or less on disciplinary lines and 
were, in fact, carried out in two different 
departments simultaneously. 


Amalgamation of the several programs in 
one department was effected in 1960, when 
the Department of Forestry was established; 
and consolidation and integration occurred in 
the following years, resulting in the organiza- 
tional structure known as the Forestry 
Branch. 


As part of the reorganization of several 
departments in July, 1968, the Forestry 
Branch and allied supporting elements were 
transferred from the then Department of 
Forestry and Rural Development to the 
Department of Fisheries, the title of which it 
was then announced would, in due course, be 
changed to the Department of Fisheries and 
Forestry. Reorganization within the depart- 
ment, to take account of its enlarged sphere 
of activities, is now in progress. 


I propose to keep these introductory 
comments quite brief. An extensive statement 
on forestry research has been submitted by 
officers of the Forestry Branch, following the 
questionnaire and guidelines prepared by the 
secretariat of this committee. Officers of the 
branch are present and will undertake to re- 
spond to the more detailed questions which 
you may wish to raise in relation to forestry 
problems and forestry research programs. 
However, I do wish to draw your attention to 
a number of features that you may wish to 
pursue further. 
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The forestry program of the department is 
directed towards the improvement of the 
forests of Canada and the well-being of the 
forest-based industries, which, as you are 
aware, are very important in the economic 
life of the nation and in its export trade. 
Since the forests of Canada, with the excep- 
tion of those in the northern territories and in 
federal parks, military reserves and Indian 
reservations, belong to the provincial govern- 
ments, and since industrial use of the forest 
resources rests with the private sector, the 
program of the Forestry Branch is of necessi- 
ty developed and executed in very close co- 
operation with the provincial forestry depart- 
ments and the forest industries. 


The program is highly decentralized. Seven 
regional forest research laboratories serve the 
needs of individual provinces, or groups of 
provinces. Forest products laboratories at 
Ottawa and Vancouver serve the needs of the 
wood-using industries in eastern and western 
Canada respectively. And seven research 
institutes carry out research programs in 
highly specialized fields to complement and 
extend the programs of the other establish- 
ments, and to conduct some national pro- 
grams that cannot be appropriately divided 
among widely dispersed establishments. 


Program development in the Forestry 
Branch is guided by regional advisory com- 
mittees in the forest research field, and by 
groups of industry specialists in the forest 
products field. Program co-ordination across 
all branch establishments is effected by senior 
specialists at branch headquarters. 


Co-operation with universities is effected 
through several channels, including the 
regional advisory committees, a program of 
extra-mural research projects sponsored by 
the Forestry Branch, operating grants in sup- 
port of post-graduate research at the four 
Canadian forestry schools, and professional 
service contracts with university professors. 


The present level of research on forestry 
and forest products, amounting to about $43 
million, is not considered adequate. Of this 
amount, industry provides 51 per cent, large- 
ly in the products field; the federal Govern- 
ment provides 42 per cent through the opera- 
tions of the Forestry Branch; provinces 
provide four per cent, and universities about 
three per cent. With the continually growing 
demands on the forest lands and wood 
resources of the nation, for industrial uses, 
water production, recreation and wildlife 
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habitat, enlarged programs of research must 
be provided for, to avoid serious conflicts of 
interest and to assure the continuing well- 
being of the essential forest industries. 


That, Mr. Chairman, is all that I would say 
in introduction. 


The Chairman: Thank you, Dr. Needler. We 
come now to questions from the committee. 
Senator Cameron? 


Senator Cameron: Is not Dr. Prebble mak- 
ing a statement? 


The Chairman: Would you like to add 
something, Dr. Prebble? 


Dr. M. L. Prebble, Assistant Deputy Minis- 
ter (Forestry): Mr. Chairman, I do not think it 
is necessary. If the members of the committee 
have read the synoptic statement at the front 
of this brief then time might be saved if I do 
not read it. It covers eight or nine pages, and 
unless you want me to read it I would think 
we might use the time more profitably 
elsewhere. 


Senator Cameron: Yes. My first comment— 
and this is a comment rather than question— 
refers to paragraph 3 of the summary and 
main conclusions, in which you refer to the 
statistics for 1965 being the latest statistics. I 
want to emphasize that we are constantly 
running into this problem. The statistics that 
we have for present use are those for as far 
back as 1960 and 1961 up to 1965. We must 
find some way of obtaining more up to date 
figures, if those figures are to be meaningful 
in terms of statements of this kind. 


May I ask how much co-operation there is 
with the provincial departments of forestry 
and the university schools of forestry? Dr. 
Needler has indicated that there is a great 
deal of it, but could he just elaborate a little 
bit on how this takes place? 


Dr. Needler: I think I should refer this to 
Dr. Prebble. 


Dr. Prebble: Mr. Chairman and senators, 
co-operation between the Forestry Branch 
and the provincial services, of course, is a 
vital part of the operational program of the 
Forestry Branch. This is effected through 
almost constant and day-to-day contacts with 
the provincial people, and more formally 
through the operation of these regional advis- 
ory committees to which Dr. Needler 
referred. They have been in operation now 
for two or three years, and they involve the 
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provincial forestry departments, the universi- 
ties, the industry, the regional economic 
councils where they exist, and sometimes 
other departments such as the Department of 
Agriculture, in the review of broad problem 
areas, the review of current work at the pres- 
ent time, the assessment of priorities for new 
programs, and then the progress of those pro- 
grams as they develop. So, the provinces, in 
general, have a very strong in-put into the 
development of programs and the monitoring 
of their execution. That occurs in all regions 
of Canada. 


Only two provinces have forest research 
organizations—British Columbia and Ontario 
—and our programs are developed in very 
close concert with the provincial people, 
through both the regional advisory commit- 
tees and direct contact between their organi- 
zations and ours. The purpose is to comple- 
ment rather than to duplicate programs. 


With respect to your question about the 
universities, I think the answer is partly 
inherent in what I have just said. University 
people and especially the deans of the forest- 
ry schools are involved in the regional advi- 
sory committees which review programs and 
problems. In addition to that we do have 
collaborative arrangements through our 
extra-mural research programs throughout 
Canada to which the universities contribute. 
The funds are provided by the Forestry 
Branch in its estimates for research contracts 
carried out by them. In addition we quite 
frequently engage the university professors 
under special contracts for maybe short term 
contractual projects. 


Senator Cameron: I notice that you allocate 
$40,000 a year to four universities, and that 
seems to be a relatively small amount of 
money. 


Dr. Prebble: Yes. 


Senator Cameron: Is that amount of $40,000 
used mainly to assist creative studies, or how 
is it used? 


Dr. Prebble: This is the second year in 
which this program has been going on. I 
would point out that the amount is $40,000 
per school. We initiated that program after 
quite careful discussions with the deans of 
the four forestry schools. What we are aiming 
at here is really to improve the research pro- 
grams in the forestry schools at the graduate 
level. It is aimed at developing what you 
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might call centres of excellence in each of the 
four forestry schools. 


Each of the deans was asked to identify 
areas in which he felt his school could play a 
particularly important part in the develop- 
ment of research competence in forestry for 
Canada. An attempt was made, I think quite 
successfully, to avoid complete duplication of 
those programs of each of the four forestry 
schools. They were given a fair amount of 
latitude in that. The funds are used in sup- 
port of graduate students, hiring of techni- 
cians, equipment, supplies, travel and things 
of that kind, but the programs are essentially 
under the control of the deans themselves. 
Once a year we study progress. We have it in 
mind to increase quite substantially those 
grants as the time goes on, several fold 
actually. 


Senator Cameron: If it is $40,000 in terms 
of assisting graduate students and, as you 
say, providing equipment, technicians, and so 
on, it must be spread pretty thin. How many 
students would be involved? Have you any 
idea? 


Dr. Prebble: I cannot quote exact figures, 
but at the last meeting that we had of the 
forestry deans they presented very good re- 
ports on the field of work being covered in 
these graduate research programs, the num- 
ber of students and so on. These funds, of 
course, are supplementary to other funds 
already available to the deans. Without being 
exact, I would think the number of students 
who had assistance under these programs in 
the four schools would be close to 30 or 40 
altogether, which means that the amount of 
support to an individual student is not great. 
However, they have expressed the feeling 
that the $40,000 per school has made a quite 
substantial difference in the program they are 
able to operate at the graduate student level. 
Our hope is to increase it several fold over 
the next few years. . 


Senator Cameron: 
am speaking of 
now— 


The Chairman: That is better! 


I realize politically—I 
inter-university politics 


Senator Grosart: It is the worse kind! 
The Chairman: It is better for our witness. 


Senator Cameron: If there is only $160,000 
it could be argued that it would be more 
effectively used if it were divided between 
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two universities rather than four. That may 
be an unfair question, but I am just wonder- 
ing about that. 


Dr. Prebble: No, it is not an unfair ques- 
tion. We visualize the necessity, as time goes 
on, of being a little discriminating in how the 
additional funds are used. In other words, 
maybe we do not always operate on a 25 per 
cent basis. However, we have not met that 
problem yet. Some day, if the funds get very 
substantial, we may have to meet that prob- 
lem on a quite objective basis. At present I 
think the funds are being used quite effec- 
tively. Of course, each of the schools would 
like to have more money, and we will try to 
meet that as time goes on. 


Senator Cameron: You said there are about 
40 roughly? 


Dr. Prebble: Yes. 
Senator Cameron: Doing graduate work? 


Dr. Prebble: 
program. 


Under the support of this 


Senator Cameron: Have you any idea what 
relation that bears to the total number of 
students enrolled in the forestry schools? This 
is not too important. 


Dr. Prebble: The number getting support 
under these programs would be probably 
somewhere in the vicinity of one-third to 40 
per cent of the number of graduate students in 
the forestry schools. 


Senator Cameron: On page 89 of the brief 
you refer to graduate education in forestry, 
and I notice that only 34 per cent of the 
Ph.Ds in the branch received their degrees in 
Canada. I presume this is because we are not 
offering programs at this level? 


Dr. Prebble: This is one of the reasons why 
this program was initiated, because of the 
fact that the bulk of our people go outside 
Canada to get post-graduate training, which 
disturbed us quite a bit. 


Senator Cameron: Are you aware of any 
plans at the moment to offer Ph.D. programs 
in Canadian universities? 


Dr. Prebble: There are such programs in 
Canada at the present time. 


Senator Cameron: At U.N.B.? 
Dr. Prebble: U.N.B., Toronto, U.B.C., Laval. 
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Senator Cameron: They have been used to 
some extent, but they have not been suffi- 
ciently highly specialized to encourage a great 
majority of the students to do their graduate 
training in Canada. 


Senator Kinley: What about New Bruns- 
wick? They have a course in forestry. How 
many students do they have? 


Dr. Prebble: Graduate students? 


Senator Kinley: At the University of New 
Brunswick. 


Dr. Prebble: I am afraid I did not antici- 
pate such detailed questions, but I would 
imagine that at the graduate level they would 
probably have in the vicinity of maybe 20 
students, say, plus or minus. 


The Chairman: At the graduate level? 


Dr. Prebble: At the graduate level, but the 
total enrolment would probably be closer to 
160 to 200. 


Senator Kinley: In forestry? 
Dr. Prebble: In four years. 


Senator Kinley: The number of graduates 
will increase. 


Dr. Prebble: The number of graduate 
students is increasing at all four Canadian 
forestry schools. 


Senator Kinley: I know that some are work- 
ing in British Columbia now. 


Senator Cameron: How soon do you antici- 
pate an increase in the amount of funds 
available for this program through the De- 
partment of Forestry? Do you have, say, a 
five-year projection ahead? 


Dr. Prebble: Yes, we do indeed, but there 
cannot be any increase in 1969-70 because of 
the limitation imposed by the budgetary 
situation. Our first forecast was rising to 
about $500,000—I believe it was—at the end 
of this program review period. We shall be a 
little slower in attaining that now because of 
the budgetary situation. 


Senator Cameron: Apart from the number 
of Ph.D.s, what is the main source of your 
senior research people? Do you get some from 
Scandinavian countries? 


Dr. Prebble: I think there is a table which 
shows this. On page 87 you will see a tabula- 
tion which gives the country of birth of our 
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people; on page 88 the country of secondary 
education is given; finally there is the table 
on page 89. We recruit quite heavily at the 
bachelor level in Canada with the expectation 
that people will take further academic train- 
ing through an educational program spon- 
sored by the department and concurred in by 
the Treasury Board. 


The Chairman: How do you explain this 
relatively great number from India? 


Dr. Prebble: I think that has a bearing on 
the population in India and the difficulty of 
finding jobs in India. A great many students 
come over to North America for post-gradu- 
ate training and fellowships. In India the 
employment opportunities are not promising 
so they come to North America. There is a 
tremendous supply of people from India and 
we have tried to be quite selective in getting 
people from that group who could make a 
contribution to forestry. 


Senator Cameron: In your organization 
chart on page 2 the Director of External Rela- 
tions—this obviously involves relations with 
foreign countries. How much co-operation is 
there? Do you do it through meetings, confer- 
ences and so on? What kind of exchange of 
personnel is there? 


Dr. Prebble: If you do not mind, sir, I 
would like Dr. Redmond to speak to this 
question. He has been very active in this field 
for several years. 


Dr. D. R. Redmond (Scientific Adviser, (For- 
estry), Department of Fisheries and Forest- 
ry): This group on external relations is not 
only external to Canada, but also external to 
the department. I think this helps explain 
some of its activities. You were referring, I 
believe, specifically, to outside of Canada? 


Senator Cameron: Yes. 


Dr. Redmond: Quite a large number of the 
members of our staff are very active in inter- 
national committees, especially between here 
and the United States, because of the pests of 
the forests and fire that do not recognize our 
international boundaries. We have quite a 
large number of pest control and other type 
of committees on which we are very active. I 
will deal with the research first if I may, sir. 


The International Union of Forestry 
Research Organizations is a non-governmental 
organization or union. Membership is made 
up of well over 200 research institutes or 
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agencies in well over 60 countries. Canadians 
are very active in this union, attending con- 
ferences and congresses on special subjects 
and this allows Canadians from the depart- 
ment, the provinces, and the universities who 
attend to be fully informed on developments 
in their specialities from around the world. 
There are a lot of other activities that are 
taken care of under this external relations 
program that deal with such things as the 
FAO agencies. The North American Forestry 
Commission of FAO is one of them. We are 
one of the three members and there are 
members of the department who regularly 
attend the annual meetings of FAO that are 
held in Rome. 


There is the International Poplar Commis- 
sion which is another agency of FAO. Can- 
ada, just this year, has been a host to the 
first meeting of the commission held in 
North America. There are a great number of 
other contacts through the OECD, the ECE 
and the ILO. I would say also that one of 
our very useful relationships is with the 
Standing Committee on Commonwealth 
Forestry. This committee holds Common- 
wealth forestry conferences at intervals of 
about five years. Canadians have a large 
input into this conference. 


Senator Cameron: I have seen something of 
the forestry work in Norway, Sweden and 
Northern Germany where there is a cultiva- 
tion program. How extensive is work of that 
kind being done in Canada? 


Dr. Redmond: We have only reached the 
stage where we are starting to implement the 
type of culture and forest management that is 
being done in Scandinavia, West Germany 
and Denmark. When our people from indus- 
try, universities, etc. attend conferences in 
Europe they usually make a point of visiting 
one or two other areas to become informed of 
developments in which they have an intimate 
interest. 


We have brought specialists “from those 
countries to Canada on contract to assist in 
development programs. One that comes to 
mind immediately is the development of a 
program to use peat lands in Newfoundland. 
We have recently been assisted by the pro- 
vincial government there and industry and 
we developed a program where we were able 
to bring one of the world’s leading specialists 
on peatland forestry from Finland to New- 
foundland. He has done a very careful study 
of the conditions there with very useful 
results. 


2186 


Of course, there is tremendous improve- 
ment in the introduction of organisms for bio- 
logical control and we have set up quite a 
few useful connections. As our economy 
allows our programs are being developed, 
taking into consideration what is known and 
the experience gained in other countries. We 
are not yet in need of the intensive manage- 
ment programs they have in other countries. 


The Chairman: Why have we been so late 
in introducing these methods in Canada? Be- 
cause we did not need them? 


Dr. Redmond: Partly, sir. We have intro- 
duced a lot of methods over the years of 
course. Forestry in North America came from 
Germany. It is mainly because we do not 
need them. We keep abreast of developments 
from the point of view of research and we 
have people that are transferred on loan for 
several months to certain areas of interest 
and they return with knowledge that is need- 
ed for implementation, whatever the problem 
might be. 


It is only when you can show that more 
wood or cheaper wood can be grown that you 
can really get the provinces and the indus- 
tries interested in implementing these new 
techniques. We are reaching that stage rather 
rapidly and probably by the year 2000 there 
will be as great a need for the types of forest- 
ry here as they are now using in those other 
areas. 


Senator Cameron: There are two points 
arising out of that comment that I would like 
to discuss. One, you referred to bringing an 
expert from Finland on the utilization of 
forestry growth in the peat moss areas. As 
you know a tremendous amount of the pre- 
Cambrian Shield is covered with a very 
scrubby, not very valuable—from a lumber- 
ing standpoint—kind of tree growth. What 
can be done or is there a useful crop to be 
garnered over these huge areas of Canada 
with new harvesting techniques? This is all 
small stuff as you know, or mostly small 
stuff, yet it covers millions of acres of Cana- 
da. What is the future of that kind of land? 
What is its productivity in terms of value? 


Dr. Redmond: I would say that the pre- 
Cambrian Shield now produces most of the 
wood that is used in the pulp and paper 
industry in Eastern Canada and there are 
great areas of this. Although it is made up of 
small trees there are good yields per acre and 
this is where we are getting our yields today. 


Special Committee 


There are still greater areas of this covered 
with small trees that are still productive 
enough to produce more wood than we are 
using. We are hoping to improve harvesting 
techniques and transportation techniques that 
will make it even more economical to use this 
wood and, of course, with improved planting, 
seeding and re-forestation techniques we can 
improve the yield by stocking the area better. 
By tree improvement programs, we should be 
able to produce better stock to grow there for 
the next generation. 


Senator Cameron: In view of the fact that 
this takes up 23 or 24 per cent of our exports, 
do you see greater utilization of these 
swampy areas, the kind of thing you get from 
Edmonton north, but beyond the Athabaska, 
and that kind of country? Do you see a pro- 
ductive future in that kind of land? 


Dr. Redmond: If it can be done economical- 
ly, yes. It is a transportation problem. It is a 
long piece to the big markets of the land. 


The Chairman: You are too far. 


Senator Cameron: I am looking to the year 
2000. You mentioned the question of poplar. I 
was trying to get poplar plywood the other 
day and I was told it would be cheaper to 
bring in Philippine plywood than use poplar. 
Poplar covers the whole country. Why is it in 
such short supply for consumption right now? 


Dr. Redmond: Poplar grows in nature with 
the pulp and paper species and to get it out 
economically I think it should be cut at the 
same time. So that one operation does it. At 
the present time, there is very little cutting 
and harvesting of poplars along with the har- 
vesting of pulp species. There have been ply- 
wood mills for poplar in northern Ontario but 
the latest information I have is that the big- 
gest one up there has had to close, I guess for 
economic reasons. There is not a shortage of 
wood but there may be a shortage of large 
volumes of suitable wood for veneers in 
areas, though there is a lot of poplar. 


Our species of poplar are mainly the 
aspens, which are not the same species of 
poplar that are used in more Southern coun- 
tries, the Mississippi Valley or Italy or the 
Mediterranean area. These poplars are bigger 
and grow faster. We find they grow only on 
the alluvial flats and we do not have great 
areas of alluvial flats with poplars on them. 
You find this type of poplar in the Peace 
River Valley and the northern part of 
Alberta. 
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Senator Cameron: This brings us to one of 
the very controversial present day issues. You 
are aware, of course, of the rumpus that is 
going on about the logging in Algonquin 
Park. It seems to me that there is a funda- 
mental principle here, or conflict between the 
wild life people who say one must not touch 
it at all and the people who say that this is 
not so. The foresters are saying that you can 
improve the forest by selective logging. This 
does not apply only to Algonquin Park. I live 
in a national park, so I hear the same story. 
Naturally, we want to preserve our reserves 
- and our wild life. What is the truth of this? I 
have seen four television programs. The strip 
mining in British Columbia, supposed to be 
destroying the forest, as it is in some areas, 
and the Algonquin Park has become a very 
emotional issue. Beyond that, what are the 
facts? Can you go into a place like Algonquin 
Park and improve it from the standpoint of 
disease control, fire control, and general pro- 
ductivity by selective logging? 


Dr. Prebble: It is an emotional issue, as you 
have indicated, sir, and I think it would be 
better if we spoke in generalities rather than 
of Algonquin Park in particular, because that 
is strictly a provincial issue. 


Senator Cameron: I am afraid too many 
people are speaking in generalities, in the 
papers, and so on. 


Dr. Prebble: That is true. In one park in 
the early forties a very serious outbreak 
occurred of what was known as mountain 
pine beetle. Our staff were heavily involved 
in a program to remove those infested trees, 
with alternative service personnel involved in 
the actual cutting and removing. 


This is a good illustration of what can hap- 
pen in a so-called wilderness area, if forest 
renewal is not provided for in one way or 
another. In this case the pine beetle was tak- 
ing the place of man, removing trees that 
were susceptible to attack. 


I think you will find many foresters in gen- 
eral with a strong conviction that you cannot 
preserve a forest forever, allow it to become 
decadent and so on. Sooner or later you have 
disease outbreaks, insect outbreaks, fire, and 
so on. The foresters take the view that con- 
scious careful deliberate management is the 
best way of preserving what you might call 
the natural heritage. Among foresters in 
general there is not too much support for 
the concept that very large areas can be kept 
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strictest sense, which means, conserved 


against use. 


Foresters, on the other hand, are strong 
supporters of the concept of conservation in 
the sense of preservation through use, and I 
think that would be our answer to your ques- 
tion, sir. 


Senator Cameron: In other words, there is 
a scientific justification for controlled logging, 
even in the park? I am not trying to sell this: 
I am trying to get at the facts. 


Dr. Prebble: Yes, that is our belief, sir. 
This question has been discussed time and 
time again and even on the reserves and 
national parks we know it is the policy of the 
parks branch to preserve the parks against 
what you might call exploitation or use as a 
conservation measure. But trees grow old and 
they do not remain equally viable and resist- 
ant to pests and diseases forever. Sooner or 
later, unless they are removed, they are going 
to fall a prey to insects and diseases or fire, 
and at that stage you have a worse situation 
than intelligent periodic use of the reserves. 


Senator Cameron: I would like to take 
some of those wilderness experts, armchair 
scientists, and such, into a tamarac swamp 80 
or 90 miles west of Edmonton and see how 
they could move through it. They just would 
sink in moss up to their hips. It is also a fire 
trap. Even the foresters cannot go into it. 
Even the wilderness lovers cannot get in 
there. 


The Chairman: Senator Cameron, I know 
that Senator MacKenzie has some questions 
and he also must leave very shortly. Could 
we turn to him now and at a later stage come 
back to you? 


Senator Cameron: Yes, Mr. Chairman. 


Senator MacKenzie: Honourable senators, I 
should first like to apologize for the fact that 
I have not been with this very interesting and 
important committee for some three weeks. 
As most of you know, I have been on other 
duties in other parts of the world. 


I have had the rater unique experience and 
opportunity of serving with three of the four 
faculties of forestry, schools of forestry in 
Canada. I taught students in the faculty of 
forestry at the University of Toronto—not in 
forestry, I hasten to assure you, but in my 
own field of business methods and commer- 
cial law. As President of the University of 
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New Brunswick and later of the University 
of British Columbia, two other universities 
with faculties of forestry, I had a direct 
administrative concern for the work in those 
institutions and for the work generally across 
Canada. By temperament and my own way 
of life I had a rather special interest in the 
forests and forest industries and their de- 
velopment and incidentally with fisheries too. 


Now, just a few generalities; Senator Cam- 
eron has raised a number of questions that 
had occurred to me about forestry in Canada. 
I start with the assumption which I believe is 
reasonably accurate that the governments of 
Canada obtain a great deal of income from 
our forests in a variety of ways. Our whole 
economy gains a great deal from the forest 
industries and the forests of Canada and quite 
frankly on the basis of my own knowledge 
and experience I have been almost shocked 
and certainly bitterly disappointed at the fail- 
ure of governments, and for that matter, 
industry, to recognize the importance of our 
forests other than to get income from them, 
and of those engaged in forestry, professional 
forestry, our research forestry and academic 
forestry in the country. The idea that the 
federal Government is providing $40,000 a 
year to each of the four universities in Cana- 
da should be looked at in terms of what the 
Government has been providing and is pro- 
viding, let us say, in physics. We had here not 
long ago the representatives of the Atomic 
Energy Board and the Research Council who 
talked to us about a project that was contem- 
plated and running into millions of dollars— 
not thousands of dollars, but the millions, and 
to me this just does not make sense. We 
ought to be spending a great deal more 
money than we are now spending in these 
areas of our forest industry. I would like to 
underline that and emphasize it. 


Now another fact has impressed me has 
been the lack of opportunity in Canada for 
young men and women who are educated in 
the faculties of forestry or who could be edu- 
cated in that faculty or who would like to be 
educated in them, and this relates back to the 
lack of opportunities in the terms of lack of 
financial support. In the main our faculties of 
forestry have not been as important, and, for 
that matter, have not had as many students 
as some of these other departments and facul- 
ties that we are all familiar with and know 
about. It seems to be part of our history and 
our tradition. 
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Now in terms of the matters that have 
interested me, the first, of course, is the 
maintenance of our forest resources and this 
is partly protection and mainly reforestation. 
We have not yet done nearly enough in re- 
spect of the protection of our forests. Some 
mention was made a moment ago of selective 
logging with a view to protecting the forests 
from disease and from fire. These are two of 
the main enemies, naturally, of the forests. 
The experts will know which is the greater 
danger and which has caused the most dam- 
age over the years. You will be able to say 
whether it is fire or disease or both. But 
clear-cutting, unless measures are taken to 
ensure the replanting and the reforestation, is 
also a very serious matter both in terms of 
failure to recreate this very important natural 
industry or to leave it as a waste land when 
it could be utilized more effectively—waste 
land in the sense of the second growth that 
comes along after there has been 
clear-cutting. 


Now, just one or two questions, and per- 
haps the answers could be supplied by those 
who are appearing here in a memo which 
would save their time and our time. I am 
interested in the measures taken to deal with, 
for instance, the spruce budworm which, 
years ago when I was familiar with this, was 
under the control of Barney Flieger of the 
University of New Brunswick, and later 
Montreal, and which was a very interesting 
experiment. I would like to hear a little more 
about the results of that very important 
experiment over the years. I would like to 
know what side effects it has had upon the 
fish industry particularly the salmon, trout 
and sport fishing in the area, and whether or 
not the use of insecticides is the kind of men- 
ace that we are learning it to be in other 
fields of activity and in other ways. 


I remember too that my good friend Reg 
Balch was developing in a sense parasite con- 
trol of these enemies of the forests and I 
would be interested in learning the extent to 
which this is being done and how successful 
it has been. Then there is the question of 
selection of seeds. I know some work is being 
done there. 


The Chairman: Could we deal with this 


first question first? 


Senator MacKenzie: I would prefer if it 
would be in order for me just to raise these 
questions and leave them with you and per- 
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haps we could have a memo on them or they 
could be answered in due course. I don’t want 
to take too much time. I have one or two 
others to put on the record—the selection of 
seeds and the use of fertilizer from aircraft in 
promoting the rapid growth and the certain 
reproduction of young trees from the seeds. 


Coming to the second stage of the industry, 
again something that has impressed me as I 
have wandered through the forests of this 
country has been the waste, and I have often 
wondered and I have often hoped that in time 
we would be able to do more of what I know 
the European countries have done and are 
doing in respect of this tremendous wastage 
of trees. We have understandably taken the 
logs and the pulpwood and left everything 
else. Now we are beginning to use better 
methods in mills in respect of the utilization 
of what were formerly waste products, but I 
think this is again an area in which much 
more can be done in research and experimen- 
tation and the use of technology and science. 


The only other thing that I wanted to 
raise—and this is, I suppose, inevitable 
because of the nature of our democracy—is 
that sometimes the best uses are not made of 
the resources at our disposal. I have in mind 
the question of the location of certain federal 
Government facilities interested in this area. 
It was decided—I believe for political rea- 
sons—that one group of them should be at 
Vancouver and the other in Victoria. I believe 
this was contrary to the advice of some of the 
experts in the field. 


Again, this is something that those of us 
who are Members of Parliament, in the sense 
of having some political responsibilities, could 
assist in. I had in mind that the location of 
these facilities adjacent to each other or in 
the same general area would have enabled 
the people working in them to work together 
more effectively and to use the same kind of 
resources. 


I could go on, Mr. Chairman, but I do not 
want the answers to these questions immedi- 
ately. I am very grateful to those who have 
given way to me so that I could get in my 
few suggestions and ideas. Thank you. 


The Chairman: Senator Bourget? 


Senator Bourget: Mr. Chairman, I would 
like to follow one of the questions that was 
asked by Senator Cameron. This has to do 
with the four Canadian forestry schools that 
we have. Where are those four forestry 
schools? 
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Dr. Prebble: The University of New Bruns- 
wick, Laval University, Toronto, and the Uni- 
versity of British Columbia. 


Senator Bourget: I quite agree with my 
colleagues that a grant of $40,000 a year is 
very little. But is your department the only 
one that gives grants to those schools? 


The Chairman: I think that this figure is a 
kind of general grant, but I think you have to 
go back to page 43, where you will see that 
for the current year the department is giving 
support of R and D in universities to the 
extent of about $200,000, in addition to this 
$40,000, and then there is this other amount 
of $160,000. So, the $40,000 is not the only 
program. 


Senator Bourget: The question I would 
have liked to ask, Mr. Chairman, is this: Is 
the Department of Forestry the only one that 
gives grants? Or, for instance, is the National 
Research Council giving grants also to those 
universities? 


Dr. Prebble: Yes, sir. 
The Chairman: In the field of forestry? 


Dr. Prebble: Yes, in the field of forestry. I 
think the extent of the program from NRC 
varies from year to year and from school to 
school, but each of the four does have pro- 
grams supported by the NRC. 


The Chairman: You would not know the 
amount? I think we have it somewhere. 


Dr. Prebble: I cannot tell you offhand, but 
we have a record of that in the reports that 
have come to us from the Deans when we 
were discussing programs. 


The Chairman: Would there be anything 
from Agriculture? 


Dr. Prebble: I do not think there would be 
anything from Agriculture in forestry sup- 
port, but there are programs supported at 
universities by Agriculture. 


Senator MacKenzie: But the fact is the total 
support of forestry in universities or any- 
where else, in relation to the importance of 
the industry, is insignificant. 


The Chairman: We are trying to come to 
that senator, gradually. 


Senator Robichaud: In order to clarify the 
figures quoted on page iii of the Summary 
and Main Conclusions, which shows that $14 
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million have been distributed in grants, could 
we have details of those grants? If only 
$40,000 or $200,000 are going to universities, 
where are the other grants applicable? 


Dr. Prebble: Mr. Chairman, senator, to be 
precise, that should be called “Grants and 
Contributions.” The largest part of that 
figure, approximately $1 million is in support 
of the forest survey and land capability pro- 
gram in the Province of Newfoundland and 
Labrador. That is a program that has been 
going on for about three years as a special 
program to make them aware of the land and 
the forest resources in the Province of New- 
foundland and Labrador. That is a very large 
element of that item. 


Senator Bourget: On page 32, Mr. Chair- 
man, we read: 


The regions are not all faced with the 
same problems, and activities in certain 
fields are more properly carried out by 


the Branch in some regions than in 
others. 
Does it mean the different branches are 


free to develop their own research program? 
Have you a kind of co-ordinating committee 
that would tell those branches to do some 
kind of project? I ask that because that is 
what some of the members, indeed all of the 
members are worried about. Is there duplica- 
tion of work and research done by the differ- 
ent branches?—after reading this particularly. 


Dr. Prebble: As I said earlier, the overall 
programs in the regional establishments are 
under the guidance of the advisory commit- 
tees. On the other hand, there is a kind of 
gradual flow of problems from east to west 
across Canada, and no establishment is com- 
pletely different from its neighbour on either 
side. We try to avoid duplication of programs 
as between, say, the Maritimes and Quebec, 
or Quebec and Ontario, by having a good 
deal of inter-regional collaboration among our 
own people—in other words, setting up task 
forces. The program is co-ordinated at head- 
quarters by a group that arranges for collabo- 
ration and tries to avoid overlap between 
the different establishments. So, by and large, 
the programs within the regional establish- 
ments are geared to the needs of the region, 
but in cases where the same problem might 
occur in two adjacent regions we may work 
in a collaborative arrangement so that one 
establishment supports the other. 
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Senator Bourget: I read somewhere in your 
brief that you have a national advisory com- 
mittee which is composed of men who come 
from the industry. There are no members 
who come from the universities or the forest- 
ry schools. I read also that this national 
advisory committee is the one that reports to 
the deputy minister. 


Dr. Prebble: Yes, at the present time, that 
is correct, sir. Our advisory committees in 
forest research programs are regional com- 
mittees. The only national committee we have 
is one on forest products. I might say that 
attention is being given at the present time to 
the broadening of the function of the advisory 
committee at the national level so far as 
forestry and forestry programs are concerned. 


Senator Bourget: How do you establish pri- 
orities in your research program? 


Dr. Prebble: I think one has to speak in 
generalities here. First of all, the program 
must have a relevance to either the regional 
establishment or research institute from 
which the proposal is made. It must have a 
relevance nationally as well, of course, 
because our programs, no matter where they 
are carried out, are supposed to have a rele- 
vance beyond the immediate time and place. 


There must be an agreement about the 
problem that is under consideration. First of 
all, it must be decided whether it is suscepti- 
ble to research effort within a reasonable 
period of time, and that the out-puts will far 
outweigh the in-puts in terms of time and 
money and people. We try to assess them 
from the point of view of ratio of return to 
cost. 


I must admit that we are still groping a 
little bit on the concept. We are trying to put 
into quantitative terms ratios of potential out- 
put in relation to costs. In other words, the 
cost part is much easier to evaluate and 
quantify than the potential benefits. We are 
moving slowly in that direction, and we are 
trying to get the advice of economists to the 
fullest extent possible. 


The final decisions on priorities are made 
intra-regionally by these committees I spoke 
of earlier—the advisory committees—and on 
a national basis by our directorate of program 
co-ordination, which is meeting next week, in 
which we bring all our establishments togeth- 
er, sometimes twice and sometimes three 
times a year, when the problem areas that 
are under discussion are reviewed as objec- 
tively as possible, and a decision made with 
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respect to in-puts and commitments on our 
behalf in relation to what can be seen as 
potential benefits from the programs. 


Senator Bourget: Does the lack of money 
prevent you from undertaking important 
projects in research that you would consider 
as having priority? 


Dr. Prebble: At the present time we are 
facing some real problems, especially in 1969 
and ’70, in the sense that we are in what you 
might call a static situation with respect to 
staff and money. We are having to look at 
some high priority problems which will force 
others to a much slower pace, and probably 
some of them will have to be closed out. I 
think the answer to your question is that the 
highest priority items can be handled with 
our present staff and funds, but we are not 
able to take under our programs all the 
things that everybody outside our own organ- 
ization, the provinces, and the industry, want 
done. So, we are forced into a broad and 
rigorous assessment of priorities, having 
regard to our funds and budgetary situation. 


The Chairman: But in the normal process 
you rely on your individual researchers to 
propose projects, and then these proposals go 
through the usual procedure, and eventually 
come to your central committee for review? 


Dr. Prebble: Mr. Chairman, there are sev- 
eral avenues by which proposals reach us. It 
is true that many of the suggestions come 
from our research staff, but by no means all. 
We receive a great many proposals from the 
industry, and from provincial departments. 


The forest products industry has gone fur- 
ther in attempting in their own estimates to 
put some quantification on the proposed bene- 
fits to come from their proposals, and they 
are reviewed by these advisory committees in 
the various products fields. In the broad 
national field the national committee makes 
suggestions on broad areas of research in the 
various fields. We also have suggestions com- 
ing from the universities. 


So, there is a varied inflow of suggestions, 
and they are monitored by the national advis- 
ory committee, the various products advisory 
committees... 


The Chairman: But, would you say that 75 
per cent or 80 per cent originates from your 
own research staff? 


Dr. Prebble: I think it is safe to say, if you 
think of problem areas rather than individual 
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projects, that in the problem area concept we 
would get more than half of the proposals— 
probably three-quarters of the proposals— 
coming from the provinces and the industry 
on whose behalf we work. But, when it comes 
down to individual projects—such as how to 
make a contribution to the problem area— 
then most of those proposals come from our 


own staff because they are staff specialists in 
the field. 


Senator Cameron: What contribution does 
the industry make to the research programs. 
They may make direct grants to universities 
for special projects, but they do not make any 
directly to you—or, do they? 


Dr. Prebble: They do not make financial 
contributions to individual projects but their 
collaboration is essential for much of the 
work we do in the forest research field, 
because we use their facilities and we have 
collaborative effort in the field programs, and 
in accommodation, transportation, and what- 
not. In the forest products field we have 
extensive collaboration with the industry. 
Some of our projects are carried out in indus- 
trial plants. There is even collaboration in 
respect of staff in outlining proposals, and 
joint effort in carrying out projects in the 
forest products field. 


Senator Bourget: But there is very little 
money spent in extra-mural programs. I think 
it is about... 


Dr. Prebble: It is about $200,000 for extra- 
mural research grants at the present time. 


The Chairman: In relation to this it seems 
to me also—and you mention this in your 
presentation—that development takes a very 
small share of your total research budget. I 
do not know if this is the proper figure, but 
at page 43, where you mention engineering 
and technology under the heading of “Scien- 
tific Disciplines’, there is the amount of, let 
us say, $1.5 million. Would this’ cover the 
development work which is done by the 
department? 


Dr. Prebble: No, sir. I think that this is due 
to the requested breakdown. It is a very cum- 
bersome breakdown for us to follow, and I 
might say that much of our difficulty in pre- 
paring this brief was in attempting to sub- 
scribe to the format. This item represents that 
part of the forest products investigational 
field which is covered by engineering and 
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technology, but not all the work in the forest 
products field would fall into that category 
because we have quite a lot of work on 
chemistry, bio-chemistry, by-products, and 
things of that kind. This would be that part 
of our forest products field which can be 
characterized as engineering and technology. 


The Chairman: How would you estimate 
the amount of development work which is 
done in the two forest products laboratories 
in Vancouver and Ottawa? 


Dr. Prebble: Quite a substantial amount. 
We have a reference to this on pages 68 to 72, 
in the field of what we call application of 
research findings. At the present, that admit- 
tedly represents a very small part of our 
budget about 8 per cent. It is rising gradually 
year by year, but that covers the work in the 
forest product field, and also in forestry, sil- 
viculture, protection and so on. Admittedly it 
has been until quite recently a very badly 
underdeveloped part of our program and for 
the last two or three years we have been 
putting a greater effort into that annually, 
and have also been employing people whose 
chief function is the application of research 
findings. 


Senator Bourget: On page 43 I see that the 
support of research and development in in- 
dustry is going down very rapidly. What is 
the reason for that? Is industry not 
interested? 


Dr. Prebble: This is another part of a table 
which is very difficult for serious application. 
At the bottom of the page you will find a 
reference to industry with a footnote. That is 
the federal Government contribution to the 
pulp and paper research institute at Pointe- 
Claire near Montreal. That is a capital contri- 
bution towards the development of new facili- 
ties there. 


The Chairman: So this is the only support 
you are giving to industry? 


Dr. Prebble: Direct financial support, yes. 


Senaior Cameron: And none projected for 
1968-69? 


Dr. Prebble: Yes, that has been completed. 


Senator Bourget: How close is your rela- 
tionship with the pulp and paper industry? 


Dr. Prebble: I would say quite close. We 
have two representatives on the board of 
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directors of the Pulp and Paper Research 
Institute; we have a man with the Technical 
Advisory Committee of the PPRI; we have 
another man on the Woodlands Advisory 
Committee. As far as the Pulp and Paper 
Research Institute is concerned, we are cov- 
ered at three levels—the board of directors 
and two advisory committees. Generally 
speaking, on a broader scale, if we are talk- 
ing about our collaboration with industry, it 
is found through the regional advisory com- 
mittees to which I referred and forest prod- 
ucts advisory committees. We also have mem- 


bership in the Canadian Pulp and Paper 
Association. 
Senator Bourget: What about their 


research? Is it very different from the 
research you are doing in your laboratories? 
Are they mostly concerned about machinery 
to harvest wood, the logging business? 


Dr. Prebble: The research being carried on 
by industry can be spoken of in two channels, 
I think. First of all, there is that effected 
through the support of the Pulp and Paper 
Research Institute, and a great part of their 
effort is in the pulp and paper field. They do 
have a woodlands research program and we 
are collaborating with them in certain aspects 
of that program. Apart from the Canadian 
Pulp and Paper Research Institute, a number 
of larger companies have research depart- 
ments. There again, the same emphasis is in 
the products field. In the east, and also in 
British Columbia, they have woodlands re- 
search programs, again with collaboration 
from our own branch. 


Senator Bourget: In recruiting your 
research personnel, are you encountering 
many difficulties in finding good research peo- 
ple, and also keeping them? 


Dr. Prebble: Our staff turnover in research 
personnel is something in the vicinity of 3 per 
cent per annum. We lose two kinds of people. 
We lose very young people, who find the 
career is not exactly what they had in mind— 
and sometimes we encourage them in that 
belief after a year or two with us! We also 
periodically lose senior people who are 
recruited into senior university posts. In the 
latter case, it quite often is beneficial 
because we have in the universities people 
who are interested in our line of work and 
over the years the turnback may be five or 
ten to one. Some of our most recent recruiting 
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has been traceable to people having joined 
university departments after being in our 
department for many years. 


Senator Bourget: On page 40 I read that 
there has been a considerable number of 
resignations. What is the reason for that? Is it 
salary or other reasons? 


Dr. Prebble: I would say there are several 
reasons that lead to resignations. It may be 
that by chance there is a policy decision to 
relocate major establishments in one area, 
and very often staff do not find it possible to 
adapt themselves to being located in the new 
area. We have had a number of resignations 
on that account. We have had resignations 
because of opportunities opened up in univer- 
sities, from time to time in provincial depart- 
ments, very occasionally industry. 


Senator Bourget: Are those leaving you 
staying mainly here in Canada, either in uni- 
versities or in industry? 


Dr. Prebble: I would say the preponderance 
of people who have left us in recent years has 
remained in Canada, either with provincial 
services or with universities, occasionally 
with industry. We have lost a number of peo- 
ple to senior posts in American universities. 


The Chairman: Why not industry? You say 
it is only occasionally industry. 


Dr. Prebble: 
that is right, sir. 


Only occasionally industry, 


The Chairman: Is that because they do not 
have the background or the interest to go to 
university, or because there is no market for 
them? 


Dr. Needler: I think this is to some degree 
evidence of the fact that the actual research 
carried out by industry and the actual 
research carried out by the forestry branch 
do not overlap, so that industry is not carry- 
ing out much research in fields which interest 
those in the branch. 


The Chairman: So you would say that you 
concentrate in fundamental and appled 
research, but industry would be more 
interested in development work? Would that 
be fair? 


Dr. Needler: I think there is even a subject 
difference too, because the branch does not 
carry out some research of a more or less 
fundamental nature in the pulp and paper 
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field which the Pulp and Paper Research 
Institute does, for example, so there is a sub- 
ject separation to some degree. I think it is 
because there is to some degree a lack of 
overlap. 


Senator Bourget: On page 56 I read: 


Only a few results or processes arising 
from forestry research are patented. 


What is the reason for this? Is industry not 
interested, or has it not been developed to the 
extent that industry could take over from the 
point you have left off? 


Dr. Prebble: That is a subject that is under 
constant review. Most of the applications for 
patents come from our forest products 
laboratories and we work very closely with 
the Canadian Patent and Development Corpo- 
ration in that; they make searches. Very often 
an idea which is thought to be patentable is 
determined not to be patentable. Consequent- 
ly, after a year or two it is reported to us 
that by and large it is a good idea but it is 
not patentable, although a great many of 
these things are used in industry but are not 
patentable because of close relationship to 
something else that has already been patent- 
ed. In the biological field and the forestry 
field generally you seldom come up with pat- 
entable ideas. The ideas may be very useful, 
but they cannot lead to the development of a 
patent. 


Senator Bourget: Just for the sake of infor- 
mation, that process for pulping lgnocellu- 
losic materials, has that process been developed 
by Anglo Canadian Pulp and used as a road 
binder? 


Dr. Prebble: I have not got the details of 
this patent in front of me, but I think this is 
purely a process which you might call a 
digesting process for getting the cellulose 
fibre from wood. 


Senator Bourget: I know Anglo. Canadian 
Pulp has developed that kind of material 
which is used largely on roads now. 


The Chairman: Could we go to Senator 
Lang please. 


Senator Lang: Senator Cameron asked my 
question. 


Senator Cameron: May I come back to this, 
which relates to the current controversy. It 
intrigues me very much and it reflects on 
policy. It has been stated in connection with 
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Algonquin Park that 25,000 people will be put 
out of work if not permitted to log there, the 
reason being that the only source of hard- 
woods in Ontario is in the park. This is 
incredible to me since Ontario orginally has 
been a great source of hardwood. What has 
been done to re-plant and re-establish the 
hardwood areas in Ontario? Supposing if this 
statement is true and it may not be—it is a 
newspaper statement—and 25,000 people are 
put out of work, once that source of supply of 
hardwood for furniture-making is used up 
there is no other source. This does not seem 
credible at all. What is being done or what 
has been done to replace the hardwoods in a 
way of an organized program? 


Dr. Prebble: Ontario has a_ provincial 
research organization with which our 
research establishment in Ontario works very 
closely. Both the research establishments 
have been concerned with the regeneration of 
hardwood stands and have a special research 
group set up for that very purpose. Ontario, 
as a province, has done a great deal of what 
we would call development work in re-estab- 
lishing hardwoods, especially yellow birch, a 
very valuable hardwood—special attention at 
the time of cutting to establish regeneration, 
scarification to make it possible for seedings 
to become established in mineral soil. 


There are quite extensive hardwood stands 
in other parts of Ontario, especially north of 
Lake Huron which I think possibly are not 
quite so valuable as those in the park area 
and then of course there are stands in South- 
ern Ontario. South of the park many of the 
better hardwood stands were cleared for estab- 
lishing agriculture in those areas. There was 
black walnut and other very valuable species 
and our own research program has been 
developing, in collaboration with the prov- 
ince, an attempt to make it possible to rees- 
tablish some of the more valuable hardwood 
stands in areas that do not have a good 
growth of any kind. 


I might say that in the Province of Ontario 
many years ago there was an attempt to esta- 
blish more of the more valuable hardwoods in 
Southern Ontario, but there had been inade- 
quate research before the programs were ini- 
tiated and that is the reason the research 
programs are being more extensively devel- 
oped at the present time. It has been much 
more difficult to establish hardwood planta- 
tions than those of coniferous trees. The 
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demands of species are much greater and not 
enough is known of the silvical requirements 
of the species. 


Senator Cameron: Does this suggest that 
the Ontario woodlot program in which they 
are encouraging people to cultivate woodlots, 
as a cash group, has not become an economic 
factor at all? Is it just experimental? 


Dr. Prebble: I think there is quite an 
extensive program to encourage woodlot 
development. I think it may be rather dan- 
gerous to put some of these programs in the 
light of some of the recent controversy you 
have been referring to. I do not think the 
qualification should be accepted 100 per cent 
as stated, although I think it is quite clear 
that many of the communities have been 
dependent on the wood resources of Algon- 
quin Park. 


Senator Cameron: Is it possible for Canada 
to reestablish the hardwood forests on an eco- 
nomic scale for research and development? 
Can we do it? Are the resource sources gone 
forever? 


Dr. Prebble: I think the resource has not 
gone forever. You can still fly over hundreds 
of miles of hardwood forests in Ontario and 
Quebec as well as parts of the Maritime prov- 
inces. There have been some very deleterious 
disease outbreaks in the hardwood stands, 
especially yellow birch; the famous birch die- 
back some years ago caused heavy losses. 
Beech was seriously affected in the Maritime 
provinces during the thirties and forties, but 
there is nothing in the whole complex of 
hardwood forests that would make it impossi- 
ble to continue to have good stands and to 
reestablish new stands in areas that have 
been devastated. The furniture industry is 
pushing very hard for just that to be done. 


Senator Cameron: How strict are regula- 
tions being enforced when forestry operations 
are being carried out to see that adequate 
steps for replacement are followed, re-fores- 
tation in forested areas. Is this being carried 
out? 


Dr. Prebble: I think, sir, I can speak more 
particularly for Ontario than I can for other 
provinces, but I would say they have been 
very conscious of the necessity of maintaining 
their hardwood resource in good condition in 
Ontario in recent years and much of the 
research and development programs have 
been done to that end. 


Science 
Senator Cameron: What about British 
Columbia? 
Dr. Prebble: I think the hardwood 


resources of British Columbia are almost 
non-consequential. 


Senator Cameron: 
much of hardwood there, 
resources. 


Dr. Prebble: I think British Columbia has 
had a very active re-forestation program 
going on for many years. They are one of the 
leaders in Canada in that regard and the pro- 
gram is being stepped up year by year. We 
have been collaborating very closely with 
them in new approaches to regeneration in 
British Columbia, using other than traditional 
techniques of planting the bare root stock and 
it has been a collaborative program of the 
province, the industry, the university and our 
own establishment, as well as the British 
Columbia Research Council. I would say that 
British Columbia is very conscious of the 
need to maintain its forest estate. 


I am not thinking so 
but the forest 


Senator Cameron: Something bothered me 
a bit and this is the constant reorganization of 
departments and transfer from one depart- 
ment to another. I understand there is one 
government department, which I shall not 
name, that has been transferred seven times 
in eight years. Now, you are in the process of 
being transferred, but there is so much of 
this going on it seems to me that there must 
be a tremendous loss of labour in getting 
reestablished. This may not be a fair question 
to ask a civil servant. 


Dr. Needler: Mr. Chairman, I do not think 
it is. I do not think you can expect public 
servants to speak their minds on this 
question. 


Dr. Prebble: I think the people who are 
furtunate enough to be located in research 
laboratories hardly are conscious of this, but 
I will say it bears very heavily on a few 
people, especially a person unfortunate 
enough to be an Assistant Deputy Minister. 


Senator Cameron: I think so much of this is 
going on that if this happened in private 
industry there would be a certain amount of 
chaos. I think that one of the things we have 
to say is “is so much of this necessary?”. I 
think you are right that it does not affect 
people who are in research establishments so 
much, They carry on with a new name or a 
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departments should be looked at. This is not 
your responsibility. These are political 
secrets. 


The Chairman: And those are your own 
comments? 


Senator Cameron: That is right. 


Senator Kinnear: Mr. Chairman, I think we 
have covered the waterfront very well with 
questions and long preambles, and many of 
my ideas were taken up; but I think I can 
find a few here and I shall endeavour to do so. 


When Senator Cameron was talking about 
the hardwoods, one of the loves of my life is 
the lovely walnut we have in Ontario. I am 
glad to hear you say the furniture people are 
pressing hard to preserve our walnut, now we 
are running into the loss of all our elms in 
Ontario, and it is costing a fortune to have 
them removed. 


I would like to ask about the maples, 
because the maples I understand are subject to 
a great deal of disease. 


On page 12, what about the continual 
spraying. Also, on page 18—I think they are 
very much alive—those two pages. 


Senator MacKenzie spoke of the budworm 
on spruce, and so on. What effect does this 
very heavy spraying have on the forests and 
the run-off into the rivers? What effect would 
you say it has on fish life and on any other 
forms of life? 


I would like to go on to develop that, but 
do you want to answer on that and then I 
will develop the DDT question perhaps a lit- 
tle further; or would you like me to put my 
question on DDT, too? 


Dr. Prebble: Very well. 


Senator Kinnear: I would like to quote 
from the New York Sunday Times of Decem- 
ber 1, which says: i 

DDT is the cheapest and most widely 
used of the so-called persistent pesticides 
because it does not readily break down in 
its constituent elements. 


That is as far as I want to go there. Later on 
in the article it goes on to say that it lives in 
animal life and is found around the world, 
even in Antarctica. 


I would like to know whether it is harmful 
to humans. They do not seem to go that far in 
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their research. Certainly we take DDT into 
our systems. Have you done any research on 
that? 


Dr. Needler: I think that is really a subject 
for another department, the Department of 
National Health and Welfare. I would like to 
say this, however, that there is no question of 
the hazard of the spraying of insecticides to 
fish. It is something that the other branch of 
our department has some experience with, 
but lately there has been a very close co- 
operation between various departments con- 
cerned with pesticides, throughout an inter- 
departmental committee. There have been 
adjustments made in quantities used per acre 
and in the methods of application and the 
details of areas of application, and I think 
that has minimized this damage. 


In my own personal opinion, however, the 
whole use of pesticides is one of the most 
hazardous of all human activities. I would put 
it up with the same importance and it may be 
of higher importance, than the atomic bomb 
because it is a little bit insidious. These 
things come into use without adequate knowl- 
edge of their side effects. 


There has been a rather encouraging devel- 
opment lately, in thinking which is evident 
in federal Government circles, I notice, and 
elsewhere. It is that we are working towards 
the use of pesticides which do not persist, so 
that we are reducing the danger of accumula- 
tion of pesticides and eventual damaging of 
the human environment. 


This undoubtedly is one of the most impor- 
tant subjects in human biology as well as in 
man’s use of biological resources. 


The Chairman: In relation to that, is there 
any research being done on the use of para- 
sites in substitute for insecticides? 


Dr. Prebble: Canada has been active in bio- 
logical control for over 50 years. As a matter 
ot fact, one of the first forestry projects, 
undertaken in 1912, was in the field of bi- 
ological control. I think Canada can claim 
the most outstanding success, in so far as 
protection of the forests is concerned by the 
use of parasites and pathogenic microorgan- 
isms. We have a very active program on that 
in the department and collaborate with the 
Department of Agriculture and an _ inter- 
national institute known as the Common- 
wealth Institute of Biological Control. 


Special Committee 


Unfortunately, the method is not equally 
successful against all and sundry pests. The 
method is most likely to be successful against 
those pests in Canada which are an importa- 
tion from abroad. It is much more difficult to 
attain successes with the native pests which 
periodically become abundant, because over 
aeons of time that insect or pest has become 
adapted to its own biological agents and occa- 
sionally breaks away from them and causes 
trouble. We have been successful in adapting 
certain pathogenic microorganisms and I 
think there is much greater likelihood that 
they will be technically brought into more use 
in the future than the past. 


Development of biological control has been 
successful in plantations, man-made planta- 
tions, that sometimes encourage pest prob- 
lems, and these have been more amenable 
to control biologically than the large native 
stands of trees. When you have a native pest 
occurring over thousands or hundreds of 
thousands of square miles of Canadian ter- 
ritory, virgin territory, you might say, the 
chances of effecting biological control quickly 
or in the near future are much less than in 
the control of pests whose distribution is 
limited and which have not become fully 
attuned to the Canadian environment. We 
have a constant program going on in this, 
also touching on the spruce budworm. I am 
sorry that Senator MacKenzie has left, be- 
cause he touched on a number of points of 
interest to me historically and which I could 
have answered in another five minutes. 


At the moment we do not see much likeli- 
hood of an attack on spruce budworm by the 
classical biological control methods, but at the 
same time progress is going on with insect 
pathogens, parasites and predators. 


Senator Kinnear: I wonder if you would 
comment on the loss of the elms. Is there any 
control of that yet? 


Dr. Prebble: The Dutch elm disease is a 
situation which represents a rather dynamic 
challenge. It has been in North America for 
something more than 30 or 35 years, and it 
has been in Canada for 24 years. It was dis- 
covered here first in the area near Sorel, 
Quebec, and more recently in Ontario. It is 
not fully coexistent with the existence of 
elms, but it is gradually becoming so. We 
have a native pest or beetle which transports 
the fungus disease from one tree to another 
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and in some parts of Canada there has been 
introduced a beetle from Europe which does 
the same thing. A great deal of work has 
been done on the control of what we might 
call prize specimen trees on properties and 
lawns and so on, and DDT is a very effective 
residual insecticide that will protect elm trees 
from Dutch elm disease. However, even 
though it is a good residual insecticide it has 
come into disrepute and there have been 
instances of damage to robin population and 
this has caused resentment against the use of 
DDT for Dutch elm disease control. But a 
chemical control program by itself is not 
enough because in many situations the elms 
are quite old and have dead branches and 
you get infections of the trees through beetle 
population increase in the dead branches, and 
if the fungus happens to be in the area you 
get a very rapid build-up. On the other hand 
if you have a carefully designed sanitation 
program of removing the dead trees and the 
dead branches, combined with a chemical 
control program,—in those circumstances the 
disease can be kept under control. The best 
illustration I can think of at the moment is in 
Fredericton, New Brunswick, which is a city 
of old elm trees. They have had a program of 
sanitation and the average losses have been 
amounting to one per cent of the population, 
which is a tolerable amount. You can main- 
tain a good stand of shade trees at that rate 
of annual loss. However, in other parts of 
New Brunswick and in other parts of Canada 
where the program, the sanitation program, 
is either nonexistent or is carelessly done, 
you have losses running to five or ten times 
that population loss per annum and this of 
course we cannot stand. It has to be recog- 
nized as a community effort. It is something 
of course that cannot be really efficient on a 
woodland basis because of elms being scat- 
tered throughout these mixed woods. But in 
municipalities and similar situations such a 
program can be done. 


Senator Kinnear: It is a sad situation in 
Ontario to drive through the countryside and 
see the numbers of dead elms. 


Senator Belisle: May I ask a supplementary 
question? Is there a serious check at border 
points regarding the importation of shrubs 
and trees, and what is the purpose of it? Can 
it affect new diseases coming in from the 
United States? 


Dr. Prebble: Where material comes in 
through commerce, our experience of the 
importation of materials from abroad, from 


2197 


the United States and from Europe, is that 
our inspection points have a good chance of 
detecting and preventing the entry of foreign 
pests. On the other hand, on the international 
border there is no barrier against flying in- 
sects or wind-borne spores and many of our 
problems in Canada and the Atlantic region, 
and especially in the region along the borders 
of Quebec and Ontario, many of our pest 
problems come in from the United States. 
Inspection points at ports of entry are of no 
benefit in that regard. However, if infesta- 
tions can be caught when they are still small 
enough you still have some opportunity of 
restraining their spread, and there has been a 
lot of effort put into that. The inspection ser- 
vice maintained by the Department of 
Agriculture under the Destructive Insects and 
Pests Act collaborates closely with other peo- 
ple on inspection and periodic examination of 
problems, and we have been consulted on the 
periodic revisions of the regulations under the 
act. 


Senator Kinnear: You mention here 
instances where you are able to use wood 
from the dying trees. On page 103 you say 
“Other studies have made _ possible more 
effective utilization through the definition of 
priority cutting schedules in mature and 
over-mature timber. Research on decay and 
deterioration of forest stands injured or killed 
by insects, fire, wind, or some other cause 
has provided information that has made it 
possible to economically salvage such wood 
for industrial use.” That is very interesting. 
How much work is being done on that? 


Dr. Prebble: There has been a very exten- 
sive program over the past years on the rate 
of deterioration of timber killed by fire and 
also the rate of deterioration of trees killed 
by pathogenic diseases or by insects. It 
depends a great deal on the products that 
come from that material and how long the 
material is salvable. In the case of material to 
be used for pulp and in the case of balsam fir 
which is one of our more rapidly deteriorat- 
ing species, you usually would have no more 
than two or three years of salvage opportuni- 
ty. Then you have sufficient loss through sap 
rots and breakage that salvage after that time 
is not worth while. In the case of high value 
saw logs you can have a very heavy borer 
attack—the entry of large wood borers—so 
that in one season you can get a penetration 
of two to three inches and that will highly 
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de-grade the lumber coming from _ that 
material. In the case of extensive killing of 
saw logs or saw log materials salvage has to 
be done within a year or less because other- 
wise there will be heavy de-grading in the 
value of the material that comes from these 
trees. Uusually in the case of a large outbreak 
of fire the amount of material that can be 
salvaged is limited and is in fact a very small 
proportion of the total loss. By and large sal- 
vage has not been able to keep pace with the 
larger outbreaks of fire, insects and diseases. 


Senator Lang: Mr. Chairman, I have an 
impression which may not be correct that 
good forest management practices enforced 
upon logging companies and pulp and paper 
companies through control by licensing, etc. 
are very lax in Canada as compared with 
those enforced upon counterpart organizations 
in the United States. I would ask one of the 
witnesses if they might comment on that as to 
whether it is true and if it is true to what 
extent it is valid. 


The Chairman: They may not want to 
answer it, because they are not responsible. 


Senator Lang: It is a provincial jurisdic- 
tion, but it must certainly come under this 
branch. 


Dr. Prebble: I am not at all sure. You must 
keep in mind one thing, of course, the situa- 
tion in Canada is not completely the same as 
in the United States. There is a very large 
proportion of the forest resources of the Unit- 
ed States under the control of the federal 
government, either through the United States 
Forest Service under the Department of 
Agriculture, or through the Department of 
the Interior and, therefore, there is in the 
United States what you might call an oppor- 
tunity for unifying systems for a much larger 
part of the country than in Canada. In Cana- 
da, the provinces regulate the administration 
and the management of the forests. 


There is a possibility for a greater variation 
in Canada than in the United States. There is 
a much higher proportion of private forest 
land ownership in the United States than in 
Canada where the companies own the land 
freehold. They have a much stronger incen- 
tive for heavy investment in the forest estate, 
because they own the land and it is going to 
be in their possession for an indefinite period 
of time in the future. 
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Notwithstanding those comments I do not 
know if I could support your impression. I do 
not know enough about the points of contrast 
to be able to say that the situation in Canada 
is very lax compared to that of the United 
States. I do not know that it is correct, 
however I am not denying it. 


Senator Lang: May I come to beech. This is 
an area that I know nothing about. For 
instance, in the Province of Ontario are log- 
ging companies and pulp and paper compa- 
nies required to re-plant after they cut, and if 
so, to what extent? 


Dr. Prebble: Legislation in Ontario places 
responsibility for management on the provin- 
cial department. By arrangement with the 
companies they can very often delegate that 
responsibility back to the companies under 
careful check and balance. 


The Chairman: Is there any obligation to 
plant after they cut under the present 
system? 


Dr. Prebble: If the responsibility is not 
delegated back to the company the responsi- 
bility rests with the provincial Department of 
Lands and Forests, but in many cases they 
have found it advantageous to delegate that 
responsibility back to the operating company 
under, as I say, check and balance. They 
actually check and see that the work is done 
according to provincial specifications. 


Senator Cameron: Do you not think it 
would be wise to make it part of the program 
to enforce that a company getting a timber 
logging licence should be required to leave 
the land reforested and in a condition to 
which it would renew itself? 


Dr. Prebble: I think that goes back to a 


policy decision reached in the province some | 


years ago and it goes back to this question of 
security of tenure. I believe there was quite 
an active dialogue between the operating 
companies and the provincial government and 
it was concluded that since the province was 
the agency that was determining the tenure 
duration of the licences the ultimate responsi- 
bility rested with the province to see that the 
land was kept in a state of renewal. As a 
consequence of that, the major responsibility 
was vested in the provincial department so 
that the land was kept in a state of renewal, 
but in the operating arrangements it was 
often found advantageous to work out a deal, 


oe 
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a re-delegation of that responsibility back to 
the company, that would carry with it an 
exchange of funds between the provincial 
government and the industry to carry out the 
things the province said should be done. 


Senator Cameron: I suppose the province 
charges a percentage for letting them timber 
and this should be high enough to cover the 
cost of replacing. 


The Chairman: Before we go on with other 
questions, I do not think that since we have 
only about a maximum of an hour with our 
guests this morning that we should spend too 
much time investigating provincial policies on 
forest management. 


Senator Belisle: I should not add what I am 
going to say. 


The Chairman: Say it. 


Senator Belisle: I disagree with my honour- 
able colleague, Senator Lang. For many 
years I was a member of the provincial gov- 
ernment and I received many delegations 
from management and they felt the relations 
imposed on them were putting them out of 
business and I will say that Ontario has much 
more rigid regulations and are adhering to 
them much more than any other province 
that I know of. 


The Chairman: We will register your 
comment. 
Senator Robichaud: Mr. Chairman, the 


question I had in mind to ask has already 
been touched by Senator MacKenzie and 
Senator Kinnear. It has to do with the spray- 
ing of forest such as certain areas which were 
sprayed because of the spruce budworm. I 
know in the past there have been reports to 
the effect that the spraying had really affect- 
ed fish life or the fish population in streams 
or rivers adjacent to spraying areas. My 
understanding is that following such com- 
plaints the concentration of D.D.T. has been 
reduced in the spraying. My specific question 
is what effect has this spraying had in pre- 
venting or controlling the spread of bud- 
worms in affected areas? 


Dr. Prebble: I see Senator MacKenzie back 
in the room again.” 


The Chairman: He did not want you to 
answer his question. 


Dr. Prebble: I know he did not. 
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Senator MacKenzie: I wanted it answered 
but not today. 


Dr. Prebble: First of all I should say that 
D.D.T. is practically out of the picture as far 
as the program in New Brunswick is con- 
cerned. It is used to a very limited extent 
now in areas where non-hazardous spray is 
used even though fish population is in the 
rivers. In other words the program has swung 
over almost completely to non-hazardous 
insecticides, organophosphates, and that of 
course has been a compromise arrangement 
arrived at between the federal and provincial 
forestry, fisheries and wildlife people. I think 
it has worked quite well and every person 
has given a little bit on his side so that the 
whole program can continue. In other words, 
it has been a compromise situation wherein 
no one interest is asked to suffer the whole, 
without some expense to others. 


I think I should say something on the ques- 
tion of spread. I would like to say that the 
programs in New Brunswick were never 
designed to prevent spread. This is a native 
pest we are dealing with and it occurs 
throughout the spruce-fir forest everywhere 
they occur in North America. The whole pro- 
gram was geared to maintaining trees in a 
living condition so that the resource would 
not be devastated over a period of four or 
five years. The progoram has been very 
successful in maintaining trees in a living 
condition without serious losses. The losses 
have not been consequential as far as the 
timber resources are concerned, but the pro- 
gram was not designed to prevent spreading 
of the infestation which occurs throughout the 
forests. 


It is a program very consciously de- 
signed to be applied at a time when 
the forest in any particular area was in 


hazardous condition and needed - preventive 
treatment for a one-year or two-year period 
or whatever time was required. From that 
point of view it has been quite successful. 
Northern New Brunswick has been brought 
through a series of outbreaks over a period of 
six or seven years with very minor losses. We 
know the consequences which would have 
resulted if the program had not been carried 
out, because two large check areas were pre- 
served from spraying right from the start of 
the tests, demonstrating what would have 
happened. The check areas of about thirty 
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square miles each were devastated. In central 
New Brunswick there is a program which is 
quite active, and will be continued in 1969. 


Senator Robichaud: Can we assume the 
spraying which has been used now will not 
affect fish life, because in all these areas 
there are streams which have salmon or trout. 
Can we assume the spraying being used will 
not affect them or that its use to an extent 
that will not damage. 


Dr. Prebble: The materials being used now 
are released for operational programs after 
careful experimentation in the field, involving 
fisheries, scientists, wild life scientists and 
foresters. In the past toxicological investiga- 
tions have also been carried out. The materi- 
als used are not stated to be beneficial to wild 
life populations, but they are stated by re- 
sponsible scientists to be not sufficiently 
damaging to warrant the prospect of heavy 
loss of timber. This is the kind of compromise 
I speak about. 


The forestry people, if left completely free, 
would bring back DDT, which is the cheapest 
and most effective residual insecticide; but 
they walked away from DDT for the very 
reason very reason that it was causing trouble 
to the fisheries people. 


Some of the organophosphates cause con- 
cern to the wildlife people and at one stage of 
the discussion it was not the fisheries people 
versus the forestry people, but the fisheries 
people versus the wildlife people, as to the 
material to be used. That points up the nec- 
essity for compromise at every stage. 


Dr. Needler: I think an answer to Senator 
Robichaud’s question might be framed in this 
way, that the measures can quite confidently 
be expected to prevent such losses as 
occurred about ten years ago which caused 
the damage to salmon in some Miramichi 
areas, which amounted to over 35 per cent. I 
do not think this can be expected now. 


Senator Bourget: I understand that you 
have laboratory tests for wood, to find the 
strength of the wood. 


Isn’t that kind of work done also by the 
National Research Council? I understand they 
have also a branch which looks into construc- 
tion material and particularly wood? Isn’t 
there a duplication of work there or are you 
doing different research? 


Dr. Prebble: The National Research Council 
has a division of building research, concerned 
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with all sorts of building materials, heat loss, 
vapour loss, fire resistance and things of that 
kind. We have a forest products laboratory 
which is working very closely with the divi- 
sion of building research in those aspects of 
construction involving wood. We work also 
with the CMHC with reference to standards 
and specifications. I would say that there is 
no duplication. 


Senator Bourgei: There is no duplication, 
pecause I would say the NRC is well organ- 
ized in regard to research and_ tensile 
strength. 


Dr. Prebble: We are working in close col- 
laboration in our work with the division of 
building research and also the CMHC. 


Senator Bourget: In regard to technical 
papers, are they all published in French and 
English? 


Dr. Prebble: Not all are published in both 
languages. Some are published in French with 
an English abstract, some are in English with 
a French abstract. Some are published in both 
languages, English and French. Also, I have 
to say that some are published in English 
only. One of our chief problems is keeping up 
with translations and it is impossible at the 
present time to have enough translators capa- 
ble of translating technical papers from 
English to French, to keep up with the flow 
of material. 


Senator Bourget: This is the same problems 
which have been facing the NRC, that they 
have not got enough translators for technical 
papers like that. 


The Chairman: On page 65, under the 
heading of forest products, you list what have 
been in recent years the most successful 
research products, and this information of 
course was given according to our own guide- 
lines. How many of these successful projects 
have found application in industry? 


Dr. Prebble: The first example refers to 
non-destructive tests which are quite exten- 
sively in use at the present time. As a matter 
of fact, the program was designed very close- 
ly with the industry people. In the second 
example, we have very close collaboration 
with the sawmill industry and kiln-drying 
program. 


The Chairman: Are they applying it? 
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Dr. Prebble: Yes. Inspecting marine piling 
is a program going on quite extensively in the 
west, and this year also in the Gulf of St. 
Lawrence and in the Bay of Fundy and in 
eastern waters. Number (iv) has been devel- 
oped in our forestry department, and used in 
the plywood industry in British Columbia for 
detecting hidden flaws. Number (v), new proc- 
esses and facilities for manufacturing parti- 
cle board, is a co-operative project between 
our laboratory and the industry. I would say 
these projects are extensively developed and 
used by industry—I would not say by every 
industrial plant, but by ones which are quite 
anxious to use results of research and 
development. 


Senator Robichaud: In connection with 
number (iv), has the Department of Forestry 
anything to do with obtaining the type of glue 
which was water resistant and permitting the 
use of plywood in wooden shipbuilding, such 
as they use now in good sized ships for keels 
and other large sections of the ships which 
required heavy woods? 


Dr. Prebble: I cannot give a specific answer 
to that question, but I can say that in our 
forest products laboratory a very active pro- 
gram is concerned with the durability of glue 
bonds, especially in plywoods and also in 
laminated timbers. That is an important part 
of the program, in which an attempt is made 
to get what you might call indicative tests 
that will provide a valid assessment of long- 
term service performance, in other words, all 
sorts of speed-up tests which will give the 
answer in a few months as to what would 
normally happen over a period of years in 
service. But I cannot answer the question 
specifically as regards the wood members in 
ships. 


Senator Robichaud: It is certainly being 
used now where they require timber which is 
not as available as before, they use laminated 
plywood for keels, or in a section of the ship 
which requires heavy timber. 


Dr. Prebble: I know that our Vancouver 
laboratory has been working closely on the 
question of laminated timber, in design, 
strength tests, and performance tests. The 
part I cannot answer is whether it had spe- 
cific reference to laminated timber used in 
ships. 


Senator Robichaud: My reason for asking 
the question is as to what security the build- 
ers have that it will last in areas of salt 
water where these ships would be used. 
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Dr. Prebble: I will take note of the question 


and see if we can give you an assurance on 
that. 


The Chairman: How many of the projects 
which are not listed here—you have listed 
only five, at our request—but in this field of 
forest products, do you think there would be 
many other projects which have received 
application in industry? 


Dr. Prebble: Yes, indeed. One of our chief 
tasks was in disciplining ourselves to this list 
you have asked for. We had a hard time in 
answering the question on the five basic 
projects. This is elaborated in more detail 
later on towards the end of the report, about 
page 100. We had a very hard time on this 
because we failed to list many useful things 
because they were exceeding the number 5. I 
think the answer to your question is generally 
“Yes”, although we don’t claim that every- 
thing that comes out of research programs is 
suitable for application. We could have devel- 
oped another 50 probably. 


The Chairman: Then you give us on page 
43 your total research budget and I wonder if 
it would be possible to know what is the 
share of the total department budget being 
devoted to research and development, let us 
say, directly or indirectly, supporting staff, 
etc. 


Dr. Prebble: Well, Dr. Needler can tell us 
about the breakdown. 


The Chairman: I am not dealing with Fish- 
eries now, only with Forestry. 


Dr. Prebble: We have a very small staff 
complement which is not engaged in research 
effort. I think there is a breakdown that 
might help us on pages 68 to 72. 


The Chairman: But these deal only with 
research activities. 


Dr. Prebble: That’s right. Practically all our 
activity is research. We have a small group of 
people carrying out service functions on fed- 
eral land such as Camp Gagetown and Camp 
Petawawa. These would fall in the liaison 
activity which makes up 8 per cent of our 
total so that something like 8 per cent of our 
total is on service functions. 


The Chairman: So that you would say that 
about 92 per cent of the budget of your 
Department of Forestry is devoted to 
research? 
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Dr. Prebble: Yes, but you have to look at 
one other item. 


The Chairman: Let us say scientific activi- 
ties including data collection and all these 
things and information. 


Dr. Prebble: But we have about 19 or 20 
per cent of our staff who are involved in 
what you might call administrative functions 
in support of research. For example we 
require an engineering staff and a staff to 
maintain the buildings and so on. 


The Chairman: That is what I would call 
indirect. It would be right to say about 92 per 
cent of your budget is devoted directly or 
indirectly to scientific activities? 


Dr. Prebble: Actually a little better than 
that because of this 8 per cent some does 
apply to scientific activities, so you might say 
that 95 per cent would be nearer the mark. 


Senator Robichaud: The figure for 1968-69 
is $43 million, and the federal Government 
provides 42 per cent of the current Canadian 
outlay on forestry and forest products 
research and development. So if $43 million is 
the total research outlay for forestry in Cana- 
da, the figure would come to a little lower 
than about $18 million. I am doing some 
quick arithmetic here. 


Dr. Prebble: The figure just quoted, about 
$18 million, is exclusive of capital. The refer- 
ence to $23 million includes the capital pro- 
gram as well as grants program. 


Senator Cameron: Mr. Chairman, there is 
one question that looks like bad news on page 
117, “Control of dwarf mistletoe in lodgepole 
pine stands”, in view of the large areas of 
Alberta and British Columbia which are cov- 
ered by lodgepole pine. And you say that the 
annual loss of pine growth in Alberta alone is 
9 million cubic feet—is this a situation which 
is getting worse rapidly or is it likely to get 
worse rapidly or can something be done to 
stop it? 


Dr. Prebble: I think much can be done to 
stop it. It is a question of what you might call 
very detailed forest management. The process 
of dwarf mistletoe infection from one genera- 
tion to another depends essentially on badly 
diseased trees which carry the parasitic plant. 
If diseased trees are left behind they drop 
mistletoe seeds on young second growth trees 
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that come in naturally, and very heavy infec- 
tion results. If when the old stand is being 
removed, diseased trees that may be valueless 
are taken away or destroyed, you can much 
more easily control the dwarf mistletoe. This 
is getting started now, but it is only a very 
recent program. 


The Chairman: I remember some years ago 
Dr. Steacy was criticizing quite strongly the 
organization of teaching in the universities 
with respect to sciences and specializations 
related to biology and he was regretting at 
that time the separation between fundamental 
biology and the specialization, let us say, in 
agriculture and forestry and even included 
also medicine. Do you think that this kind of 
specialization and separation in our universi- 
ties is accounting for the fact that a lot of our 
people in forestry, for instance, have not 
had basic training in our universities in the 
field of biology. Many of them after gradua- 
tion from forestry school had to go and spe- 
cialize outside to get some of that basic 
training. 


Dr. Prebble: I could not agree with you 
more, because when I graduated from forest- 
ry school I went to McGill for post-graduate 
work and had to do a qualifying year despite 
the fact I was an honour student. 


The Chairman: Then in the same vein if 
there would be some better integration in our 
universities for teaching of the sciences relat- 
ed to biology, would it not be a good thing 
also in the field of research if we had perhaps 
better integration of our scientific effort in 
those fields, forestry, fisheries—and th's is an 
integration which has been made recently but 
apparently was not very much desired—and 
also agriculture. It seems to me that on the 
basis of all these research projects and all the 
research activities you have to rely in these 
three fields very heavily on good research in 
the field of biology and work in related 
sciences but mainly biology. 


Dr. Prebble: I think the situation is chang- 
ing progressively and quite rapidly in the 
training in the forestry schools now. We must 
remember that until quite recently the forest- 
ry schools were in a sense designed to turn 
out graduates to serve administrative needs 
in the provinces and the industry. And the 
turnout of research people in the forestry 
schools is of comparatively recent develop- 
ment—I would say the last 15 years. That, of 
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course, is changing the complexity of the 
instructional courses in forestry schools and 
they have changed very dramatically in the 
last few years. That situation is getting much 
better than it was and it is by virtue of 
having professorial staff in the schools 
interested in research. They are much more 
likely to collaborate effectively with the basic 
science courses in the universities and work- 
ing out collaborate programs. 


When it comes to the second part of your 
question I think I should speak to this. I want 
to point out that in a mission-oriented pro- 
gram you cannot be too far separated from 
the ultimate client unless you are going to 
cease to serve him. There is a great deal of 
collaboration across departmental lines and 
interdepartmental committees and study 
groups of that kind, but basically if you are 
going to serve the forest community the 
research has to be built around the industry 
and the forest community you are serving. I 
thought you might want that question 
answered. 


The Chairman: For instance, when we had 
the Department of Agriculture before us they 
told us it was of course included in their brief 
and they were doing quite a bit of research in 
tree growing and almost all kinds of trees as 
well as ornamental trees, and that was in so 
far as their information service, for instance 
in cities, was concerned. This was a very big 
operation as far as they were concerned. How 
is this integrated with your own activities? 


Dr. Prebble: The Department of Agricul- 
ture has an extensive program in horticultur- 
al plants and shrubs and of course fruit trees. 


The Chairman: It would seem that the 
research problems would be in some instances 
at least quite similar. 


Dr. Prebble: From the physiological point 
of view, you are quite right. They are grow- 
ing such trees for heavy fruit production 
which means you have a different cultural 
treatment, but basically the physiological 
base would be the same. We have an inter- 
departmental committee on entomology and 
botany as between the forestry branch and 
the Department of Agriculture which meets 
at least once a year, sometimes twice a year, 
and reviews programs with some collabora- 
tive effort going on continuously between the 
two establishments at headquarters, and also 
in the field as between one establishment and 
another. 
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In many cases it is made very easy because 
one substantial element of the forestry branch 
had its birth in the Department of Agricul- 
ture and collaboration is very easy. 


The Chairman: I remember when I was an 
assistant deputy minister in the Department 
of Northern Affairs and National Resources 
and that service in agriculture was moved to 
the Department of Northern Affairs. 


Dr. Prebble: That is right. 


The Chairman: We started to move services 
even at that time. 


Dr. Prebble: As far as the forestry branch 
was concerned, and that was the question of 
transfer that Senator Cameron referred to, I 
think there has been tremendous progress. 


The Chairman: When you organize your 
research programs in the field of biology do 
you make sure that the Department of 
Agriculture does not do the same thing or if 
they want to do the same thing and you 
decided you have to do it, is there a danger 
that there be some unrelated parallels? 


Dr. Prebble: I can give you two or three 
illustrations that might answer the question. 
There is a so-called national committee in 
Canada which is concerned with tree 
improvement. One element of the Department 
of Agriculture which has been very active in 
this field is located in Indian Head for the 
development of plants for shelter belts in the 
prairie region. These people meet together 
periodically to review programs and our peo- 
ple in the prairie region work very closely 
with that establishment in Indian Head. 


A second program was put into effect some 
years ago when actually one element of the 
forestry branch was still in the Department of 
Agriculture and they became very active in 
the program of breeding elms for resistance 
to the Dutch Elm disease. A strong collabora- 
tion was established in that the horticulture 
element of that program was handled by the 
Department of Agriculture. The disease-resis- 
tant element were handled by members of the 
forest biology division, which is now one part 
of the forestry branch. I do not think we 
encounter a situation where we are duplicat- 
ing or overlapping, but there would necessari- 
ly be physiological work in forestry dealing 
with different species under different forest 
conditions. At the same time there is physio- 
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logical work going on in the Department of 
Agriculture in relation to horticultural varie- 
ties and fruit trees. The competent scientists 
in those areas are conscious of what other 
people are doing and collaborating rather 
than duplicating. 


Dr. Needler: Mr. Chairman, I believe it is a 
safe generalization that while a lot more fun- 
damental research needs to be done in Cana- 
da, we are even farther behind in Canada in 
the application of this research. Maybe this 
is the most difficult field or the field in which 
we need to look for most improvements. 


I used to be a scientist once and I started 
off with the intent of being a research scien- 
tist and I think that in fundamental scientific 
matters there is an organization of science, 
separate from our institutions. There are 
various mechanisms by which fundamental 
research scientists, in similar subjects, learn 
of one another. They correspond with one 
another and are aware of other’s publications 
which is pretty effective. 


I think the most difficult field is the flow of 
ideas and information from fundamental 
science through applied science to practice. I 
believe that this supports what Dr. Prebble 
said, that you have to have the research fair- 
ly close to your client. 


The Chairman: I would certainly agree 
with this, but it can be done in various ways 
and still remain close to the users. 


Dr. Needler: Yes, but I think this is the 
most difficult field to have research well 
applied and in general of course government 
research is well applied. Of course we do 
have the support of NRC for fundamental 
research as well as our own activities and it 
is all mission-oriented or applied. It is for the 
purpose of obtaining improvement in a cer- 
tain field. I believe that this, being the diffi- 
cult problem, it is necessary to sort of parti- 
tion the activities and keep them close to the 
application, however, I thought I would like 
to make that comment. 


Senator MacKenzie: This question may 
have been asked and if so you can disregard 
it. In view of the extent to which lumber is 
used in the construction industry in Canada 
and other countries as well, has much been 
done or is much being done in respect of 
making wood products used in production fire 
resistant, by impregnation or something of 
that kind? 
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Dr. Prebble: Yes, that program is being 
carried out now, sir. With respect to shingles, 
for example, that program is being conducted 
in our western laboratory. There are pro- 
grams also in connection with the use of fire 
resistant materials on plywood, which is very 
important, especially in the European market 
because they stress fire-resistant qualities in 
plywood. There is also a heavy program on 
the use of other materials to prevent borers 
and stains and decays in timber, as part of 
the timber preservation program. 


Senator MacKenzie: Is this an expensive 
addition to the price of lumber? I ask that 
because I have been told that wood that is 
properly treated is about as fire resistant as 
any other building material you can use. 


Dr. Prebble: I think I saw some figures. It 
would be nice to be able to anticipate a ques- 
tion of that kind, so that one could store the 
mind with figures. I think I saw some figures 
a day or two ago or a week or two ago that 
indicated that one of the preservative treat- 
ments or anti-fire treatments worked out ata 
cost of adding 1 cent per square foot, in the 
cost of plywoods. That would be not at all 
prohibitive. There is no question that success- 
ful fire preventive treatment would not price 
wood out of the market. 


Senator Cameron: Is it not true that there 
is increasing use of laminated beams today, 
and these are much more fire resistant than 
the equivalent of steel? 


Dr. Prebble: I think the situation is that in 
a severe fire where steel is used for beams or 
rafters you get distortion through twisting 
and damage is done in that way; whereas 
destruction of a wooden beam is very slow in 
fire and the fire may be put out with a little 
charring, but without excessive destruction. 


Senator MacKenzie: With respect to the 
question of teaching in the faculty of forestry, 
I would like to point out that twenty or thirty 
years ago the main concern was to produce 
and market wood; and that forest engineering 
or the equivalent attracted more of the young 
men than did silviculture and science, for the 
simple reason that that is where the jobs 
were provided. 


The change in that began to take place ten 
or fifteen years ago. To the best of my knowl- 
edge, those university faculties of forestry are 
much more interested and concerned with 
and oriented to scientific work and research 
than was the case 20 or 30 years ago. 


os 
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The Chairman: I quite agree with you, 
senator. But while they are doing that and 
while the faculties of agriculture are doing 
the same, are we not organizing and duplicat- 
ing educational facilities in the field of forest- 
ry? Some 15 or 20 years ago there was no 
problem of duplication because the faculties 
on forestry were not interested, or at least 
not very interested in biology, but now that 
they are interested, the program may certain- 
ly develop. 


Senator MacKenzie: This is very much 
more a matter of organization of the cur- 
riculum of the disciplines of the department 
in the schools. 


The Chairman: We will not solve that prob- 
lem today. 


I wish to thank, on your behalf, our guests 
of today. Perhaps a special word of thanks 
should go to Dr. Prebble, because we all 
know that we will see Dr. Needler again 
tomorrow when the Department of Fisheries 
will be before us. Thank you very much. 


Senator Cameron: Before we adjourn, Mr. 
Chairman, I have the impression, in relation 
to the total value of forest industry in Cana- 
da, and it is a very high percentage of the 
export market, but we are spending a rela- 
tively small proportion compared with other 
industries in forest research and research and 
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development. I would think probably this 
needs to be given a very hard look in terms 
of our recommendations because this isa 
very large industry. It is of vital importance 
to the economy of the country. The amount 
you see mentioned here and there for assist- 
ant graduate students and for research proj- 
ects is certainly falling far below the target 
of the proportion of the GNP for research 
activities. 


Senator Bourget: The amount mentioned 
only shows the amount spent by industry and 
not what is spent by all governments, our 
government and provincial governments. 


The Chairman: The amount spent by the 
provincial governments would be about 4 per 
cent, according to their figures. 


Senator Cameron: This is an area at which 
we should take a really hard look. 


Senator Bourget: I think they were spend- 
ing more. Here is only the figure for research, 
but they must be spending more money on 
other activities dealing with such things as 
afforestation. 


The Chairman: That is not a_ scientific 


question. 


The committee adjourned. 
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SUMMARY AND MAIN CONCLUSIONS 


The Forestry Branch of the Department of Fieheries and Forestry 
comprises forestry prograi. wnits which were transferred from the Department 
of Forestry and Rural Development at July 12, 1968. 

26 The British North America Act, paragraph 5, Section 92, assigns 

to the provinces exclusive legislative rights regarding "the management 

and sale of public lands belonging to the province and of the timber and 

wood thereon". Municipal and privately owned forests, which amount to 

about 10 per cent of the provincial total, are also held to be within the 
legislative competence of the provinces under Section 92. Thus, it is clear 
that the management of Canadian forests, other than those in the Territories 
and on federally administered lands within provincial boundaries, is under 

the jurisdiction of the provincial governments. 

3. However, as indicated by the following data, the forestry and 
forest-based industries constitute a major segment of the Canadian economy, 
particularly with respect to international trade. They provide l.8) per cent 
(1965 data) of the Gross Domestic Product, employ about 3.0 ‘per cent of Canada's 
labour force, and account for between 20 per cent and 25 per cent of the total 
value of exports. Two-thirds of the wood cut in Canada is sold abroad in a 
large number of markets and in a wide variety of products. Thus, it is clear 
the welfare of these industries is a matter of prime concern to Canada as a 
whole, In these circumstances, and by virtue of Section 91 of the BNA Act, 
the Government of Canada has legislative authority and indeed a definite 
interest and responsibility in a number of matters affecting the forest 
industries. Hence it may influence indirectly the use and management of the 
forest resources on which those industries are based. These areas of juris- 
diction include trade and commerce, financial matters such as taxation and 
incentives to industrial development, weights and measures, and interprovin- 
cial and international transportation. Federal action is also needed to deal, 
in close cooperation with the provinces, with the increasing involvement of 
Canadians in the work of international forestry organizations and other aspects 
of world forestry.: | 

he Scientific forestry was unknown in Canada at the time of Confeder- 
ation. It is thus not surprising that the BNA Act makes no reference to 


responsibility for forest research. The Act does, of course, vest residual 
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powers in the federal government. With the full cooperation of the provinces 
and industry, and for their benefit, the federal government has in fact 
conducted research in forestry and forest products for many years. 

5e Since 199, the Minister responsible for forestry has been author- 
ized to carry out certain types of research under the Canada Forestry Act. 
This Act was repealed by the Department of Forestry Act, 1960, as amended 

by the Government Organization Act, 1966, and renamad the Forestry Develop- 
ment and Research Act. This last Act gave the Minister mandatory respon- 
sibility to provide for research relating to the protection, management and 
utilization of Canada's forest resources and forest products and permissive 
authority to undertake further active measures in these fields. 

66. This research is carried out by the Forestry Branch, which comprises 
seven regional establishments, two forest products laboratories, and seven 
institutes, The basic objective of this program is to provide the scientific, 
technological and economic information and services required by federal and 
provincial government agencies and private industry, to assure the maximum 
contribution from the forestry sector to the industrial development and the 
economic growth of the country. The means taken to achieve this objective 
may be grouped conveniently under (a) research and development, which includes 
surveys, research, pilot-scale operational trials and demonstrations of 
research findings, associated programs for the dissemination of technical 
information, and extensive consultative and advisory services; (b) economic 
studies; and (c) operational programs. These closely interrelated program 
activities are directed toward the two essential components of the forestry 
sector, that is, the forest resources of the country and the forest products 
industries. The objective of program activities relating to the forest 
resources is improved efficiency in management, protection and productivity. 
In the forest products field, the objective of the Department's programs is 
increased efficiency and mximum utilization in timber harvesting and in 
conversion of wood to saleable products, 

Te To undertake its responsibilities, the Forestry Branch has a 
personnel complement of some 1970 man-years. The budget for 1968-69 


is for: 
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Operation and Maintenance $18,271,025 
Capital 3,697,000 
Grants 1,516,000 
Total - $23,484,025 
8. There has been a notable change in recent years in the nature 


of the research program of the Forestry Branch in that a better balance 

is being achieved. Formerly, the Branch operated largely at the interface 
between basic and applied areas. Now more attention is being given to the 
applied and developmental areas. These are the areas where many of the more 
immediate problems faced by the forestry community are found, and where 
earlier contributions may be made to forest productivity and the national 
economy. 

9. Greater emphasis on practical problems is reflected not only in 
the trend in the scientific research program, but also through employment 
of officers in all establishments to undertake more work in liaison, demon- 
stration and application of research results. Another related component is 
the allocation of more funds for contract work with outside agencies for 
developmental types of research. 

10. The Branch has sub-divided its program into seven major activities, 
each of which may have several sub-activities and many projects. In brief 
outline, these are as follows: 

(a) Activity 1 is Resource and Management Research which embraces 
forestland classification, forest soils, forest inventory and mensuration, 
silviculture and tree biology. These are interrelated through their common 
practical objective of maximizing forest production. While the primary 
objective of the activity is the ensuring of a continuing and improving 
supply of wood, increasing attention is being given to research that will 
assist management in making less tangible but vital contributions from the 
forest resource to recreation, wildlife preservation, and protection of water 


resources, This activity is conducted at all seven regional forest research 


SSS Se 


Science Policy 


establishments and at two forest research institutes. It currently occupies 
23 per cent of the staff. 

(b) Activity 2 is Forest Protection Research which comprises work 
on wildfire, insects, and diseases that play major roles in the cycle of 
growth, decay and rejuvenation of the forests. It is concerned also with 
controlled fire as a silvicultural tool. Protection problems are most 
acute in the softwood forests which contain our major commercial species. 
Softwood forests are most susceptible to fire, and also rate high in 
vulnerability to attack by insects and diseases, especially the older 
mature stands. Those succumbing to insect and disease attack become high 
fire hazards, hence there is a strong interrelationship among these forest 
influences. An increasing effort is also being directed to protection 
problems encountered in extensive forest plantations. 

The Branch objective in forest protection is to provide the basic 
information needed by forest managers on the most effective means to provide 
protection against fire, insects and diseases. 

About 30 per cent of the staff is engaged in the protection 
activity. They are stationed in all regional forest research laboratories 
and three institutes. 

(c) Activity 3 is Forest Products Research which is carried out 


mainly in special laboratories at Ottawa and Vancouver. The objective is 


to develop, collect, and disseminate information on the properties, behaviour 


and use of wood which will lead to increased efficiency in the harvesting and 
processing of the forest resource, and to its maximum utilization. 

The research effort uses about 11 per cent of the Forestry Branch 
staff. 

(d) Activity 4 is Forest Economics. The objective of the activity 
is to provide economic criteria and information that will assist in making 
policies and decisions respecting forestry in both the private and public 
sectors, and to develop economic understanding of forest-based activity 
through research and analysis of existing and projected practices. This 


work is done in several regional research laboratories and in an institute 
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that is devoted to economic studies of national interest. The economics 
program is closely coordinated with the research in other major activities, 
and occupies about 3 per cent of the Forestry Branch staff. 

(e) Activity 5 related to liaison, development and forest services 
work and is an important component of functions relating to application of 
research findings. The four major aspects are (i) liaison with the various 
agencies to communicate research information, and, also, to learn of the 
problems of the user; (ii) development work whereby projects are carried 
beyond the stage of research findings and the potential for practical applic- 
ation is demonstrated to the ultimate user; (iii) advisory or consultative 
services designed to assist governmental agencies and the private sector in 
developing methods for more efficient management and use of the forest resources; 
and (iv) operational services performed on certain federal lands, e.g. Base 
Gagetown. These involve all scientific or professional personnel and about 
8 per cent of the total staff works exclusively in this field. 

Besides the liaison and demonstration work just mentioned, research 
results are communicated through articles in scientific and technical journals, 
forestry trade magazines, special regional newsletters and departmental public- 
ations. Participation in symposia, workshops, conferences, etc., is another 
widely used method of communicating research results. Direct contact is also 
maintained between research staff and interested or potential users. 

(f) Activity 6 is Research Services. The largest sub-activity 
consists of biometric research services and scientific consulting and data 
processing services for the Branch as a whole. Library services are provided 
by a Headquarters library at Ottawa and numerous smaller libraries at other 
Branch establishments. Scientific editing services are maintained to provide 
editorial processing for scientific and extension publications in English and 
French, Other research services include photographic and drafting services at 
Branch establishments, in addition to the central graphics unit in depart- 
mental headquarters. 

This activity occupies about 6 per cent of the Branch staff. 


(g) Activity 7 consists of program management and coordination, 
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and administrative and maintenance services at Branch establishments. This 
activity requires 19 per cent of Branch staff. This group is responsible 
for directing, coordinating and controlling the Branch forestry program and, 
in addition, provides essential support services at Branch establishments 
from coast to coast. 

1l. The Forestry Branch program activities outlined above are carried 
out in close cooperation with other federal departments, provincial agencies, 
universities, and industry. To aid in establishing realistic practical 
objectives and in maintaining appropriate balance in the program, the Branch 
has taken the initiative in organizing regional advisory committees for the 
forest research program, as well as subject-oriented research program 
committees in the forest products field. There is also a National Advisory 
Committee on Forest Products Research to advise the Deputy Minister on broad 
trends and research needs in the forest products industries. Consideration 
is being given to expanding the latter to include the whole area of forest 
resources research. 

12. The membership of regional advisory committees on forest research 
represents the pertinent provincial forest services, other appropriate govern- 
mental or regional agencies, forest industries associations, universities, and 
the Forestry Branch, The committees establish criteria for evaluating major 
forestry problems of the region and assign research priorities; advise on 
establishment of broad programs and required resources, and review progress; 
and advise on coordination of Forestry Branch programs with those of other 
agencies. 

13. The research program committees that assist the directors of the 
forest products laboratories have memberships drawn from the relevant wood- 
using industries. Their primary function is the review of existing programs 
as to technical and economic significance, and assessment of proposed new 
programs and projects. They also provide information on industrial develop- 
ments that may influence program planning. 

14. The National Advisory Committee on Forest Products Research is 


composed of seven senior executives of the forest products industries. 
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Each member is named by an association representing a field of interest 
covered by one of the research program committees. They advise the Deputy 
Minister on industry trends and particular areas requiring additional 
research. The Committee has also been concerned with the need for develop- 
ment of economic criteria needed for appraisal of research project proposals, 
and with communication of research results to the user industries. 

15. Program review on an overall level throughout the Branch is a 
continuous function exercised by the Directorate of Program Coordination 

in consultation with establishment directors and their senior research 
staff. In addition, the Branch Program Committee, chaired by the Assistant 
Deputy Minister (Forestry) and comprising the directors of all research 
units and the program coordinators, meets twice annually to review broad 
program allocations, and needs for personnel, funds, and major facilities. 
Directors of departmental administrative services divisions attend as 
observers and advisers. The Committee reports to the Deputy Minister. 

16s In addition to its "in-house" research program, the Branch provides 
extramural research grants to university staff members for projects that 
complement or supplement the Branch program, There is also a small program 
of contracting out developmental projects and operational trials in support 
of intramural programs. These contracts are usually with representatives of 
industry, universities, consultants, or provincial agencies. 

17. In 1967-68, the Branch initiated a program of operating grants 

of $0,000 to each of the four Canadian forestry schools. The purpose is 

to strengthen their research activities, enable more advanced forestry 
students to obtain graduate training in Canada, increase the number of qual- 
ified forestry personnel in Canada and add to the fund of knowledge related 
to Canadian forestry programs. 

18. It is intended that Forestry Branch support of research in the 
universities, and especially in the Forestry Schools, will be increased 
progressively. It is also expected that the Branch will be making greater 
use of professional consultants on specific short-term investigations in 


future program development. However, it should be noted that such activities 
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are complementary to, and not a substitute for, continuing comprehensive 
programs of surveys, appraisals, research and development, and advisory 

and consultative services such as carried out by the Forestry Branch on 

a national scale. 

19. The more difficult problems in forestry are typically multi-faceted 
involving several disciplines, and are of a long-term nature. The importance 
of apparently similar problems frequently differs significantly in different 
regions of Canada, and in a given region with the passage of time. A great 
deal of effort is required in preliminary survey and appraisal in order to 
define problems and to identify facets that may be amenable to solutions 
through research. It is frequently essential to have interrelated survey 
and research programs underway simultaneously in several regions, and 
continuity of effort and comparability of results are vitally important. 
Close liaison and coordination are needed to direct research efforts toward 
desired objectives, and to facilitate effective use of research findings in 
practical applications. Leadership on a national scale is required for 
large programs to which numerous agencies make their respective contrib- 
utions, be they provincial departments, industrial associations, univer- 
sities, regional establishments of a federal agency such as the Forestry 
Branch, and so on. Examples of such programs to which the Branch is contri- 
buting and at the same time providing national leadership include forest 
fertilization, harvesting problems in the forest industry, the use of air- 
craft as water-bombers in fire control, and forest pest assessment and 
control. 

20. To ensure the effective performance of comprehensive research 
programs, leadership functions, and advisory and consultative services 

at the regional and national level, the Forestry Branch must have assurance 
that personnel, funds and facilities will be available in adequate supply 
over prolonged periods. Lack of such assurance impedes development of 
appropriate long-term programs and cooperative arrangements, and temis to 
diminish the future supply of Canadian forestry research personnel being 
trained in the universities, owing to uncertainty about employment prospects 


in research after graduation. 
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Po be The present level of research and development expenditures in 
Canada on forestry and forest products amounts to about $3 million, 
exclusive of capital outlays. This represents less than one per cent 

of the gross value of woods operations and factory sales from wood-based 
industries. However, in the experience of other industries and other 
countries, economic benefits continue to increase with research expend- 
itures up to two or three per cent of the total gross values derived from 
such industries. The federal government provides about 1:2 per cent of 

the current Canadian outlay on forestry and forest products research and 
development; the industry, 51 per cent; provincial governments, l per cent, 
and universities about 3 per cent. A progressive increase in the federal 
government outlay, even if that should result in a greater percentage of 
the total Canadian expenditures in this field, would not be inconsistent 
with the scale of benefits to the Canadian economy and the national treasury 


resulting from forestry and the forest-products industries. 
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PROGRAM OF THE FORESTRY BRANCH 


Organization 


The organizational structure of the Forestry Branch 
is illustrated in the accompanying block diagram. Several 
organizational features represent a transitional phase in the 
transfer of the Branch and elements associated with the forestry 
program, from the Department of Forestry and Rural Development 
to the Department of Fisheries and Forestry. These are noted 
below: 

(1) Three senior advisers, formerly on the staff of the 
Deputy Minister of Forestry and Rural Development, 
transferred with the Forestry Branch to the Depart- 
ment of Fisheries ami Forestry and are currently 
serving as advisers to the Assistant Deputy Minister 
(Forestry). When the organizational structure of 
the new department is resolved, it is expected that 
members of the advisory group will be re-established 
in senior staff functions associated with the Deputy 
Minister, or in senior executive posts within Forestry 
Branch Headquarters. 

(2) The Directorate of Operational Planning and the Direct- 
orate of External Relatims are small but essential 
executive units to be set up in Forestry Branch Headquarters. 

(3) The Biometrics Research Service has been associated with 
the Forestry Branch since inception of the service, but 
will be separated from the Branch to form the nucleus 
of an enlarged unit to serve the Department of Fisheries 
and Forestry as a whole. 

(4) The Forestry Library will be separated from the Branch 
and incorporated with the Fisheries Library to form an 
integrated library for the whole Department. The 
Engineering Service, which became attached to the Forestry 
Branch at time of separation from the Department of 
Forestry and Rural Development, will be separated from 
the Branch and merged with similar elements to serve the 


Department of Fisheries and Forestry as a whole. 
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(5) The organizational structure and reporting arrangements 
of regional research establishments and institutes were 
not influenced by the transfer from one department to 
another in 1968. They are responsible for carrying 
out the scientific research programs of the Forestry 


Branch, 


The reporting channel followed by the Forestry Branch 
is simple and direct, that is, the Assistant Deputy Minister 
(Forestry) reports to the Deputy Minister on forestry program, 
and the Deputy Minister to the Minister on fisheries and 
forestry programs of the Department. This direct reporting 
relationship is not influenced by the existence (a) of advisory 
committees or interdepartmental cammittees in various subject- 
matter fields, at the research laboratory or Branch level, or 
(b) advisory committees on forestry or forest products fields 


at tne Deputy Minister level. 


The Organization Chart in Section 2.1 (a) shows that 
scientific activities in the Forestry Branch are conducted in 
seven Regions and nine Institutes and that the whole program 
is coardinated and controlled by a group of specialists in the 
Directorate of Program Coordination. All Regions are organized 
along similar lines under a Director and Associate Director. 

This is demonstrated by the Organisation Chart for the Maritimes 
Region (Appendix 2.1)c)i). The organization of most of the 
Institutes is similar to that for the Forest Management Institute, 
shown in Appendix 2.1)c)ii. The organization developed by the 
two Forest Products Laboratories, which are larger than the other 


Institutes, is shown in Appendix 2.1)c)iii. 
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Formal agreements regarding scientific activities 
between the Forestry Branch and organizations outside of Canada 
are as follows: 

International Poplar Commission 
2. Canada is one of the 25 member countries of the Inter- 
national Poplar Commission which operates under Article XIV of 
the Constitution of the Food and Agriculture Organization of 
the United Nations. Membership in the Commission by FAO member 
nations is effected by the deposit with the Director-General of 
FAO of an instrument of acceptance of the Convention placing the 
International Poplar Commission within the framework of FAO. The 
document signifying Canada's formal acceptance was signed on 
November 15, 1962, by the Secretary of State for External Affairs, 
and thus strictly speaking is not an agreement between this depart- 
ment and FAO, but the Forestry Branch is responsible for Canada's 
participation in the Commission's work. The International Poplar 
Convention is the only such agreement relating directly to 
forestry to which Canada has become a party. , 
3. The Convention sets forth the functions of the Commission, 
which are in brief: to study all aspects of poplar and willow 
cultivation, to promote the exchange of ideas and materials, to 
arrange joint research programs and meetings, and to make recomm- 
endations to FAO and to National Poplar Commissions or other 
appropriate national bodies in member countries. The Forestry 
Branch has been designated the appropriate body for Canada. 
he Other terms in the Convention provide for conditions 
of membership, the holding of sessions, the establishment of an 
executive committee and subsidiary bodies, the adoption of rules 
and procedure, finances, and official languages, which are English, 
French and Spanish. The Commission has established Working Parties 
on Poplar Utilization, Poplar Diseases, and Poplar Insect Pests. 
The Thirteenth Session of the Commission was held in Montreal in 


September, 1968. 
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North American Forestry Commission 


5. The North American Forestry Commission is one of the 

six Regional Forestry Commissions of FAO established under 
Article VI of FAO's Constitution for the purpose of advising on 
the formulation and implementation of policy and coordinating the 
implementation of policy on the regional plane. These Commissions 
are governed by Rules of Procedure approved by the FAO Conference, 
and their method of establishment is rather less formal than the 
Convention which governs the International Poplar Commission. 

6. The member countries of the North American Forestry 
Commission are Canada, the United States and Mexico. The rules 

of procedure provide that nations which are members of FAO and 
eligible from a geographic standpoint may become members of the 
Commission by notifying the Director-General of FAO of their desire 


to do so. The rules also deal with the election and appointment 


“of officers, the holding of and agenda for sessions, admission of 


observers, votes and procedures, records and reports, the estab- 
lishment of subsidiary bodies, and finances. English and Spanish 
are the official languages of the Commission. 

Te Despite the policy implications of the Regional Commiss- 
ions' terms of reference as contained in FAO's Constitution, much 
of the work of the four subsidiary bodies of the North American 
Forestry Commission is concerned with technical and scientific 
matters, primarily for the purpose of advising on suitable prac- 
tices and action in regard to specific problems, These bodies are 
Working Groups on Forest Insects and Diseases, Forest Fire Control, 
Forest Tree Improvement, and Wildlife and Outdoor Recreation. 

8. The Working Groups usually meet more frequently than the 
biennial sessions of the Commission. Canadian membership in them 
includes several representatives of provincial forest services and 
the private sector. 

9. Canada will be host to the Fifth Session of the North 


American Forestry Commission in 1969. 
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Multilingual Forestry Terminology 
10. The Joint Committee on Bibliography and Terminology 


of FAO and the International Union of Forestry Research Organ- 
izations is sponsoring the preparation of a Multilingual Forestry 
Terminology. The basic working language is English. French, 
German and Spanish versions are also contemplated or in progress, 
with the possibility of other languages being introduced later. 
Canada is actively concerned with the English and French Termin- 
ology Projects. 
(a) English Terminology 
The Governments of Canada and the United States are sharing 
the cost of the English Terminology Project. The Director 
and Editor (a former Director of the Commonwealth Forestry 
Bureau at Oxford, England) is under contract to the Society 
of American Foresters which was selected by the parties 
concerned as an appropriate non-profit organization to 
administer the Project. The United States Forest Service, 
representing the U.S.A., and this department, representing 
Canada, have separate agreements with the S.A.F. covering 
their participation. The Canadian agreement with the 
S.A.F., dated August 10, 1964, provides that Canada will 
contribute a sum not exceeding $25,000 (U.S.) to the Project 
during the five-year period beginning in the fiscal year 
196-65, by the end of which the work is expected to be 
completed. The S.A.F. agrees to conduct and report upon 
the Project, to divide expenses equitably between the 
contributing governments, and to refund any unused funds 
advanced. Besides assuming responsibility for leadership, 
supervision and scheduling of the work, the S.A.F. under- 
takes to bear any costs incurred in excess of the amounts 
contributed and to provide this department with 12 copies 
of the final report, which may be issued as a printed 


document for public use. 


(b) 
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French Terminology 
Arrangements quite similar to the above are now being 


completed in connection with the French Terminology 
Project, to the cost of which Canada, France and Swit- 
zerland are contributing. A retired officer of FAO's 
Forestry and Forest Industries Division residing in 
France is the Director and Editor and La Société des 
Anciens Eléves et Amis de 1'Ecole Nationale des Eaux 

et Foréts de Nancy is to act as the administering agency. 
An agreement with the latter, along the lines of that with 
the S.A.F. for the English Project, is now being negotiated. 
Treasury Board has authorized payment of $30,000 (Can.) 
over a four-year period for this purpose. In order to 
get the Project under way and to facilitate negotiations 
with La Société, the Director and Editor was initially 
employed under short-term direct contracts with this 
department. 


Besides financial support for the English and French 


Forestry Terminology Projects, the department arranges for the 


review by appropriate Canadian experts of draft material sub- 


mitted by the Project Directors. 
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262 Organizational Functions 
2eeuay) The statutory functions and powers respecting scient- 


ific activities of the Forestry Branch are laid down in the 
Forestry Development, and Research Act, which is the Department 
of Forestry Act, 1960 c. hl, as amended by Section 26 of the 
Government Organization Act, 1966. The pertinent Sections 


are contained in Appendix 2.2 (a). 


2eeu(b) To implement its statutory functions and powers 
respecting scientific activities in forestry, the program 
of the Forestry Branch has been organized and designed to promote 
sound management, effective protection and maximum development 
of the forest resources of the nation, more effective utilization 
of wood, the development of improved products and the reduction 
of waste, and improvement of the competitive position of Canada's 
forest industries, The means through which the Forestry Branch 
seeks to achieve these program objectives include the conduct of 
surveys and basic and applied research in forestry, forest products 
and economics; pilot-scale operational trials and demonstrations; 
dissemination of the results of surveys, research and operational 
trials through reports and publications, "work-shops", technical 
consultative and advisory services, participation in the work of 
numerous standards committees and associations, and continuing 
liaison with provincial forestry departments and the forest-based 
industries; the provision of information on forest inventories 
and management planning to other federal departments responsible 
for administration of forested lands; and through provision of 
appropriate assistance to the provinces, under agreements author- 
ized by the Governor-in=-Council, to encourage specific forestry 
programs of exceptional importance, 
ae For control and analytical purposes, the forestry 
program is broken down into seven "activities" defined as 


follows: 
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administration and overhead, comprising managerial and 
supporting administrative service functions that cannot be 
allocated to other specific activities; 

resource and management research, comprising research 
programs on forest land classification, forest soils, 
forest inventory and mensuration, silviculture and tree 
biology; 

forest protection research, comprising research on forest 
fire control, insect and disease surveys, and research in 
entomology and pathology; 

forest products research, comprising research on the prop- 
erties and behaviour of wood; protection of wood in service; 
structural applications of wood including panel products, 
containers, buildings and engineering works; harvesting, 
sawmilling, veneering and secondary conversion of wood; 
wood chemistry, pulping, glues and gluing, composite wood 
products; 

forest economics, comprising investigation, analysis and 
research relating to the forest resources and the forest- 
based industries, market and demand, production and manage- 
ment, and policy and legislation affecting utilization and 
protection of the forest resources; 

liaison, development and forestry services, comprising a 
number of "sub-activities" involved in transmittal of 
technical information to the owners and users of the forest 
resources, development work including pilot-scale trials 
and demonstrations, and the execution of management and 
protection operations on federal forested lands by agreement 
with the administering department; and 

research services, comprising research, consultative and 
operational services in the field of mathematics and data 
processing, library services, and scientific editing and 
photographic services, that cannot be allocated to other 


specific activities. 
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3. The execution of the forestry program is centred in 
seven regional forest research establishments, two forest products 
laboratories, seven research institutes, and the biometrics 
research and data-processing unit. (See chart under 2.1 (a)). 

he The seven regional establishments are responsible for 

the Forestry Branch programs of forestry research, surveys, 

development projects, consultative and liaison services in their 
respective regions, 

Be There are two Forest Products Laboratories, one at 

Ottawa, the other at Vancouver. The Ottawa laboratory is respon- 

sible for research and services relating to forest products 

problems in provinces east of Alberta, the Vancouver laboratory 
for forest products problems of Alberta and British Columbia. 

Each laboratory has, in addition, special research assignments 

on a national basis, e.g. the Branch's activities in pulping 

are carried out in the Vancouver laboratory, and its activities 

in paints and coatings in the Ottawa laboratory. 

Oe There are a number of Research Institutes, as follows:- 
(a) The Insect Pathology Research Institute at Sault Ste. Marie, 
Ontario, conducts research on use of insect pathogens in 

pest control. 

(b) The Chemical Control Research Institute at Ottawa is respon- 
sible for research on use of insecticides and other chemicals 
in pest control. 

(c) The Forest Fire Research Institute at Ottawa does research 
on fire danger rating systems and forecasting methods, basic 
studies of fire physics and chemistry and of meteorological 
influences on fire behaviour, studies of detection and 
suppression methods. 

(d) The Forest Management Institute at Ottawa has a program of 
research on growth and yield of forest stands, forest mensur- 
ation and inventory nethods, simulation studies of forest 
production and harvesting methods, Also, it provides 


consulting and operational services on federal lands. 
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(e) The Forest Ecology Institute at Ottawa carries out research 
on forest soils physics, chemistry, and microbiology, soils 
properties and degradation, nutrient uptake and fertilization; 
research on tree biology, including ecology and genetics. At 
present, only the initial elements of this Institute are in 
existence, and are accommodated on an interim basis at the 
Petawawa Forest Experiment Station. 

(f) The Petawawa Forest Experiment Station at Chalk River, Ontario, 
is the location for research on silviculture, ecology, and tree 
breeding for improved strains resistant to pests; and fire 
research. It is responsible also for fire suppression and 
forest management services for the Canadian Forces Base, 
Petawawa. 

(g) The Forest Economics Research Institute at Ottawa carries out 
research and surveys on forest resources and forest-based 
industries and makes cost-benefit analyses of research projects. 
Also, it provides technical information services to other units 
of the Forestry Branch. 

7. The Biometrics Research Services at Ottawa is responsible 

for research and consultative services in mathematics, statistics 

and computing methodology, and performs data-processing and comput- 
ing services on behalf of other units of the Branch, 

8. The functions of the regional forest research establish- 

ments and the specialized research institute differ in that the 

former are multi-discipline units having comprehensive forestry 
programs and impelling regional responsibilities, whereas the 
research institutes are much more specialized in their respective, 
more restricted, disciplinary fields and have broad national respon- 
sibilities and functions but no specific regional responsibilities. 

There is, however, close collaboration between the regional estab- 

lishments and the institutes in the development and appropriate 

sharing of work programs, the mounting of task forces comprised 

of regional and institute personnel for concerted attack on major 


problem areas, and like approaches to avoid duplication of effort. 
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De Policy guidance, overall direction, program co-ordination 
and budgetary control are the responsibility of Branch Headquarters 
exercised through staff groups responsible to the Assistant Deputy 


Minister (Forestry). 


PxP (I) The Forestry Branch maintains close working relations 
with several organizations, in order to foster collaborative 
projects and avoid duplication of effort. 

(i) Research contacts of this nature with federal agencies are, in 
some instances, given formal or semi-formal status through the 
operation of interdepartmental committees. The principal contacts 
that are related to scientific activity are as follows. 

(a) Fisheries: studies of hazard to fish and other aquatic 
life resulting from use of insecticides in forest insect 
control; reduction of such hazard through modification of 
insecticide formulations, dosage rates, and time and method 
of application. 

(b) Department of Agriculture: taxonomic studies of insects, 
fungi, trees and forest plants; use of parasites, predators 
and pathogenic microorganisms in biological control of 
insects. 

(c) Department of Indian Affairs and Northern Development, 
Canadian Wildlife Service: studies of hazards to wildlife 
(birds and mammals) resulting from insecticide use; reduct- 
ion of hazard through modification of formulations, dosage 
rates, and time and method of application; studies of 
forestry-wildlife relationships, such as effects of birds 
and rodents on tree seed supply, survival of seedlings in 
forest plantations, effects of silyicultural practices on 
wildlife populations, 

(d) National Research Council: Associate Committee on Forest 
Fire Control; Associate Committee on Agricultural and 


Forestry Aviation, especially with respect to pesticide 


(e) 


(f) 


(g) 


(h) 


(i) 
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application; International Biological Program; International 
Hydrological Decade; co-operation in research relating to 
building materials and methods; co-operation with National 
Aeronautical Establishment in developing instruments or 
techniques for forestry purposes, such as fire detection 

or suppression, and in aerial photography of forestlands 

or wildlands. 

Department of Energy, Mines and Resources: forest hydrology 
in relation to yield and quality of water supply from forested 
watersheds. 

Department of Transport, Meteorological Branch: studies of 
meteorology in rating and forecasting fire danger, and in 
modifying fuel conditions; weather modification (National 
Research Council also); and effects of weather and climate 

on forest ecology. 

Central Mortgage and Housing Corporation: in the development 
of new wood products, Forestry assesses performance of wood 
and, in development research, designs methods for proof-testing 
wood components, 

Department of Industry: provides scientific appraisal of 
forestry equipment developed under the Program for Advance- 
ment of Industrial Technology. 

Department of Trade and Commerce: Forestry gathers data in 
co-operation with the Dominion Bureau of Statistics on forests 
and forest products for such agencies as the Division of Forests 
and Forest Industries of the Food and Agriculture Organization 
of the United Nations, the Timber Committee of the Economic 
Commission for Furope, the Special Committee for Pulp and Paper 
of the Organization for Fconomic Co-operation and Development, 
as well as the FAO/ECE/ILO Committee on Forest Working Techniques 
and Training Forest Workers. 

External Aid Office: Forestry assists the External Aid Office 
in arranging instruction, some within its own establishments, 


mainly in technical rather than scientific forestry matters. 
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It assists in arranging for technical or scientific personnel 
to conduct surveys or give other technical assistance to 
developing countries. This includes provision of departmental 
personnel. 
Staff of the Forestry Rranch participate in co-operative research 
projects with forest industries, especially through the Research 
Program Committees of the Pulp and Paper Research Institute of 
Canada, and the Logging and Forestry Committees of the Canadian 
Pulp and Paper Association. Also, professional service contracts 
are developed with industry or consultants to conduct specific 
scientific projects. Numerous senior representatives of industry 
serve on Forestry Branch Advisory Committees. 
The Branch has long had close relationships with universities, and 
these have grown substantially during the last few years. They take 
several forms, of which the most definitive are (a) participation 
of university staff members in Forestry Branch regional advisory 
committees on problem appraisal and program development; (b) extra- 
mural research contracts with university staff members; (c) operating 
grants to Canadian forestry schools to promote the development of 
graduate research programs in the schools; and (d) appointment of 
Branch research officers to honorary professorial status for super- 
vision of graduate thesis programs and giving of short lecture series 
in specialized subjects. 
2. Extra-mural research contracts with university staff 
members are designed to complement the in-house research program 
of the Branch, and to take advantage of special research competence 
and facilities available in many university departments. The 
contracts are usually for a 3-year term and are subject to careful 
selection, review, and financial control. These contracts cover all 
major fields of forestry research, with the greatest number in 
forest products research. The applications for such assistance have 
greatly exceeded funds available ($200,800 in 1968-69). 
3. The operating grants to'the four Canadian forestry schools 


were initiated in 1967-68, in the scale of $0,000 per school. The 


(iv) 


(v) 


Se 


Science Policy 


purpose is to strengthen research activities of the schools, 
enable more advanced forestry students to obtain their graduate 
training in Canada, increase the number of qualified personnel 
needed to meet the demands of the forest, community, and add to 
the fund of knowledge related to Canadian forestry problems, 
The results of the first year's program have been very encour- 
aging, and continuation of the grant program at the same level 
($160,000) has been provided for in the 1968-69 budget. 
The Forestry Branch does not monitor scientific activities 
outside Canada. 
The Branch also maintains close contact with provincial forest 
research divisions in those provinces that conduct forest research, 
principally Ontario and British Columbia, The provincial research 
organizations deal primarily with problems related intimately to 
the administrative and management responsibilities of their respect- 
ive departments. Collaboration of the Forestry Branch with the 
provincial research divisions is arranged formally through regional 
advisory committees and through subsequent work conferences and 
consultations involving managerial and research staff of the co- 
operating organizations, to work out project details and collabor- 
ative arrangements and to avoid gaps amd overlap in programs. 
Canadian Standards Association: Many officers of the 
Department assist the Canadian Standards Association by providing 
technical information that will result in sound standards. The 
Forest Products Laboratories do research to establish limiting 


conditions and to develop test programs for wood and wood products. 
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2.2 (d) Review of the forestry program with respect to oper- 
ational effectiveness takes place at several levels: within each 
establishment, between adjacent regional establishments when a 
project has broad geographical significance, and between Institutes 
and regional establishments when there is need for input into a 
regional program from a special field of research covered specif- 
ically by an Institute. Finally, there is a review of all major 
problem areas by headquarters staff. 

2. To provide for adequate appraisal of the program, spec- 

ific committees and structures have been established. Directors 

of regional establishments are assisted in making comprehensive 
assessments of research needs and priorities by Regional Advisory 

Committees on Forestry Research. The essential points in the Terms 

of Reference for these Committees are: 

(a) To provide advice to the regional director. 

(bo) To establish criteria for evaluating major forestry problems 
of the region, to the solution of which the Forestry Branch 
may contribute. 

(c) To review Spotted brought forward by their own membership 
and also through other channels, with the purpose of defining 
them in specific terms and advising on priorities. 

(d) To advise on establishment of broad programs and required 
resources, and to review progress, 

(e) To advise on coordination of Forestry Branch programs and 
those undertaken by other agencies. 

(f) Membership is to consist of representatives of the provincial 
forest service(s), other appropriate governmental or regional 
agencies, associations of the forest industries, universities, 
and the Forestry Branch. 

3 The Directors of the two Forest Products Laboratories 

are assisted by Research Program Committees that operate at the 

technical level, with their primary function being to review 


existing programs as to their technical and economic significance, 
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and to recommend initiation of new projects as seen necessary. 
These Committees also relay to the Laboratories information on 
industrial developments that may influence program planning in 
forest products research. Membership of the Committee is drawn 
from the wood-using industries relevant to the particular subject- 
matter content of the respective Committees, which are identified 
as follows: 
Ottawa Laboratory 

1. Lumber 

2. Plywood 

3. Wood Preservation 

. Furniture 


Vancouver Laboratory 
1. Timber Engineering 


2. Lumber 
3. Plywood 
he There is also a National Advisory Committee on Forest 


Products, which is comprised of seven senior executives of the 
forest products industries. Fach member is the nominee of an 
association representing a field of interest corresponding to 
one of the seven Research Program Committees. The National 
Advisory Committee is advisory to the Deputy Minister on policy 
matters, such as points of emphasis in forest products research, 
industry trends, and significance of research needs in selected 
fields. It has been particularly concerned with the development 
of economic criteria needed for appraisal of research project 
proposals, namely, objective assessment of potential output from 
the proposed research as well as required input in research per- 
sonnel, funds, facilities, and duration of the project. It has 
also been concerned with the communication of research results 
to the user industries. 

oy Internally, each research unit of the Forestry Branch 
has a group of research managers that review the total program of 


the unit. There is also at headquarters a group of Program 
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Coordinators that is constantly reviewing and revising programs 
that are widespread geographically or require the involvement 

of scientists from a wide range of research disciplines. 

6. The Forestry Branch Program Committee meets twice 
annually to review the total program with respect to progress, 
priorities, and needs for personnel and funds. This Committee 

is chaired by the Assistant Deputy Minister of Forestry and its 
membership is made up of all the Directors of research units and 
the Program Coordinators. Directors of the Department's 

Personnel, Financial, and Information Services attend as 

observers arid advisers. It reports to the Deputy Minister, 

who reviews the forestry research program in relation to the total 
program and obligations of the Department. 

Te In addition to the provision for formal review described 
above, there is a direct involvement of research staff in general 
with their professional counterparts in provincial forestry services, 
industrial organizations, and other research and development agencies, 
toward the development or refinement of methods, procedures » biol- 
ogical materials, or equipment that have an immediate or potential 
role in operational practice. Examples of the subject matter covered 
in such involvement are given in Appendix 2.2 (da). 

8. To recapitulate briefly, the forestry program is revised 
and modified under the influence of a multiplicity of forces and 
factors, including direct requests and suggestions fron provincial 
departments and industry at the laboratory level and from national 
associations or like bodies at the headquarters level; proposals 
advanced by Advisory Committees which in turn represent the provin- 
cial departments, industrial associations, universities, and other 
regional agencies; information feed-back and results of collabor- 
ative projects involving liaison and development personnel and 
research staff of the Forestry Branch and their counterparts in 
the provincial services and the industry; requests for forestry 
services from other federal departments; proposals advanced by 


Branch research staff as a result of "break-throughs" in their 


29506—5 


Science Policy 2237 


own projects; and by directives from Branch and Departmental 
management to ensure fulfillment of obligations falling on the 
Department. 

9. From this wide assortment of advice, suggestions and 
requests and directives for work to be undertaken, it is necessary 
for each establishment director to develop an integrated and coherent 
program of work that is appropriately responsive to demonstrated 
need, that provides real challenge to the staff, and that lies 
within the designated field of work assigned to the particular 


establishment of the Forestry Branch, 
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During the last five years, two studies have been conducted 


to suggest improvements in operating procedures of federal forestry. 


(1) 


(ii) 


In 1963, the Civil Service Commission was requested by the 
Deputy Minister of Forestry to examine the organization of the 
Department of Forestry, recognizing the necessity of an integr- 
ated departmental program with a headquarters organization based 
on the principle of program integration and unified management 
of field activities on a regional basis; and to recommend any 
changes that would improve the department's ability to achieve 
its objectives. 

This study was carried out in 1963 and, as a consequence, the 

forestry program at Head Office and in the Regions was re- 

organized to its present form, effective April lst, 1965. 

In 1966, Woods, Gordon and Co., Management Consultants, 

entered into a contract to do an organization and staffing 

study of field establishments of the Forestry Branch with the 

following objectives: 

(a) To identify and assess administrative support requirements 
for field establishments in the functional areas of 
personnel, financial, materiel and office services on the 
basis of the existing forestry program and in the context 
of the Plan for Development of Forest Research and Related 
Activities, 1965-1971; 

(b) To develop an organizational concept for an average sized 
regional establishment; 

(c) To develop organization and staff plans for selected field 
establishments. 

The contractors on completion of their study recommended a 

structure to deal with administration in regional offices 

of different sizes,and the Branch moved immediately to 

make changes necessary to adopt the recommendations. The 


reorganization is nearly complete. 


2.2 (£) 
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The activities carried out within a federal forestry 
research program must be properly supported by enabling legis- 
lation. The BNA Act assigned exclusive rights to the provinces 
for the management and sale of public lands, including the timber 
and wood thereon. In addition, the provinces have been given 
exclusive authority over property and civil rights, municipal 
affairs, local works and undertakings, and matters of a merely 
local or private nature. Excluded from the section referring to 
local works and undertakings are such works as are declared by 
the Parliament of Canada to be for the general advantage of Canada 
or for the advantage of two or more provinces. 
2s Management and administration of federal crown lands, 
on the other hand, are the responsibility of the federal govern- 
ment. These lands include the Yukon and Northwest Territories, 
as well as certain lands within provincial boundaries, such as 
national parks, Indian lands, and Canadian Armed Forces bases, 

3. The Parliament of Canada has been given exclusive respon- 
sibility for a number of matters which, because of the broad nature 
of the forest industries, do have an effect on the operation of 

the forestry sector and implications for forest policy. These 
matters include the regulation of trade and commerce, taxation, 

and international and interprovincial transport. 

h. The field of forestry in its broadest sense has a very 
wide range of activities. At one end of the scale are all those 
activities required for the administration of forestlands and the 
forest resources on crown lands -- surveys, allocation of resources, 
establishment of rules and regulations, the collection of fees and 
charges, and the supervision of operations. These functions are 


clearly the responsibilities of provincial governments. The harvest- 


ing, manufacturing, and sale of forest products are the responsibility 


of the private sector. Responsibilities for protecting, renewing, 
and improving the resource vary from province to province -- provin- 
cial governments, land owners, lessees, and the federal government 


are all directly involved in these activities. Matters having to 
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do with policies in the field of trade and commerce in general, 
many of which have important implications for the operation of 

the forestry sector, are the responsibility of the federal gov- 
ernment but provincial governments are also active in this field. 
Education of professional foresters is carried out by the univer- 
sities. Private associations, industries, provincial governments 
and the federal government are all involved in public education. 
5. The federal government is inevitably involved indirectly 
with the forestry sector through its activities which apply across 
the economic spectrum. It has in addition, however, a direct 
concern in forestry for two fundamental reasons -- (a) the respon- 
sibility of the federal government for economic growth and high- 
level performance of the economy, and (b) the key role that forestry 
and the forest industries play in the Canadian economy. 

66 Of the many different activities carried out in forestry 
by government and private agencies, the federal government has 
responsibility in a large number, The following list indicates 
the range of the functions carried out together with Semcits on 
agency participation: 

(a) Forest resource surveys and inventories -- Carried out by 
provincial departments responsible for forestry. Inform- 
ation is used by provincial governments, federal government 
departments, and industry. 

(b) Statistics and economic information -- Collected primarily 
by the Dominion Bureau of Statistics with some input by 
provincial governments and private agencies. Widely used. 

(c) Administration of crown forests -- Allocation of limits, 
rules and regulations, establishment of practices, fees. 
Carried out by provincial forestry departments. Of interest 
to other provincial departments, industry and federal govern- 
ment departments. 

(d) Fire protection -- Ultimate responsibility is with provincial 
forestry departments. Industry and land owners are closely 


involved, sometimes jointly. Various federal departments 


(e) 


(f) 


(g) 


(h) 
(i) 


(5) 


(i441) 
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and industry provide inputs via the development of 
equipment. 


Protection against pests -- Responsibility for control 
action rests with provincial departments and industry; the 
federal government is closely involved in pest surveys, 
hazard assessment, and consultative services, and in the 
case of biological control projects, provides the control 
agents (parasites, predators, pathogens), 

Provision of infrastructure, roads, etc. -- The provincial 
government forestry departments and departments of highways 
are mainly responsible. The federal government is involved 
in some areas, for instance, in regional development. 
Harvesting -- Carried out by private sector under rules and 
regulations established by provincial forestry departments. 


Manufacturing =-- Carried out by private sector. 


Investment in the resource -- Forest renewal, forest improve- 
ment, and forest extension are the responsibility of provin- 
cial governments, industry, and private land owners. Agencies 


concerned with regional development provide some inputs. This 


function is of general interest to the economy. 

Research and development, 

(i) Forest research -- Mainly provided for by Forestry 
Branch. Function also performed in part by forestry 
departments in several provinces and by industry. 
Inputs also provided by a number of other research 


agencies. 


(ii) Products research -- Mainly by private industry in the 


pulp and paper sector, and by Forestry Branch in other 


products. Some input by other research agencies. 


Some input by various government agencies. 


(k) Advisory services and liaison -- Responsibilities are not 


clearly defined. The Forestry Branch, provincial govern- 
ments, and companies, are all involved, with some support 


from regional development agencies and universities. 


Product development -- Responsibility of private sector. 
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(i) Public education -- Provincial forestry departments, 
the Forestry Branch, individual companies and assoc- 
iations all contribute to this function. Other 
agencies provide some input. 

Ts It is considered appropriate that the functions of the 
Forestry Branch should be those which conform to one or more of 
the following criteria: 

(a) Those functions required to meet the needs of the federal 
government which are not a logical part of other federal 
programs. 

(bo) Those functions which can most efficiently be carried out 
on a national basis. 

(c) Those functions which would not otherwise be done because 
the returns to any other agency would not justify the 
effort required. 

8. Under the provisions of the Forestry Development and 
Research Act (para. 2.2(a)) and on the basis of the three crit- 
eria listed above, appropriate roles for the Forestry Branch 
are as follows: 

(a) The carrying out of a broad-scale, comprehensive research 
program. 

(>) Coordination of or in special cases carrying out of surveys. 

(c) Provision of advisory and liaison services to provincial 
forestry departments, forest and woodlot owners, forest 
operators, and to the manufacturing sector, 

(d) A public education program complementary with programs 
of other agencies. 

(e) Financial support for certain programs which are in the 
national interest but which cannot be financed by provin- 
cial or private agencies, 

(f) Representation of forestry interests in international 
affairs in cooperation with other responsible federal 
and provincial departments. Participation in the forestry 
programs of the External Aid Program is included here. 


(g) The management of forests on federal lands, 


2.2 (g) 
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(h) Coordination and synchronization of forestry activities 
of various federal agencies. 

(1) Representation of forestry interests in broad government 
programs having to do with such things as trade policy, 


taxation, and finance, science policy, space program, etc. 


Effective forestry research requires the development 
of an integrated program wherein efforts in a considerable number 
of scientific disciplines can be directed and coordinated toward 
the solution of problems existing in varied ecological and economic 
conditions over wide areas. A successful program cannot be built 
up from a number of ad hoc projects initiated independently and 
without reference to other projects or problem areas of broad 
regional or national significance, 
26 An effective forest research program must be planned on 


the basis that certain numbers of personnel with specific training 


will be available at appropriate stages in the development based on 


established program priorities, and that adequate operating funds 
and capital facilities will be provided as required. 

3. The major hindrance to the development of an optimum 
forest research program in the Forestry Branch results from the 
fact that the federal government has not yet developed a policy 
that assures the development and implementation of long-term plans. 
There is no assurance that funds and personnel will be available 

to permit the orderly and progressive development of programs that 
entail long-range planning. Owing to this, recruiting is seriously 
handicapped because universities, technology institutes and vocat- 
ional schools cannot plan training schedules to provide the various 
types of recruits when they are needed. 

he A major handicap to the implementation of research results 
in practical operations of the provincial forestry departments and 
the wood-using industries is the shortage of personnel and funds 
needed for pilot-scale operational projects and demonstrations of 
the potential practical usefulness of these results. The termin- 


ation on March 31st, 1967 of the Composite Forestry Agreements with 
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the provinces eliminated an important federal inducement to 

the provinces to increase their knowledge of the forest resources 
and to improve forest management practices. Termination of the 
Composite Agreements and consequent reluctance to enter into new 
special forestry agreements with provinces for particular object- 
ives seem likely to impede implementation of research results 


arising from the Forestry Branch program, 


The Forestry Branch, as presently organized, was 
developed at April lst, 1965, by bringing together staff from 
other Branches in the Department of Forestry, later the Depart- 
ment of Forestry and Rural Development. By Order-in-Council 
No. P. C. 1968-1299, dated July 12th, 1968, the Forestry Branch 
was transferred to the Department of Fisheries, along with other 
elements of the Department of Forestry and Rural Development 
that provide advisory, administrative and technical support for 
the forestry program. Most of the support groups are being 
merged with comparable groups in the Department of Fisheries 
to serve the needs of the enlarged Department of Fisheries and 
Forestry (e.g. Library, Engineering Services, administration 
and personnel service divisions), and others will provide the 
nucleus for enlarged groups in the new Department (e.g. Biom- 
etrics Research Service, and Art and Photo Unit of the Inform- 
ation Service). 

2. Apart from strengthening the headquarters structure 
to provide for more effective operational planning and more 
formal attention to continually increasing functions associated 
with external relations in technical and scientific fields, it 
is not expected that major organization changes or functions 
will be necessary in the next five years. One development that 
is anticipated is the bringing together of four institutes 
(Forest Fire Research, Forest Management, Chemical Control, and 
Ecology Research) in the Forest Research Centre, being planned 
for establishment in the area west of Hull, Quebec. 
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2.3 Personnel Policies 


2.3 (a) 


(b) 


University graduates for the Forestry Branch have been identified 
and hired through the following media: 


(i) Formal Recruiting Programs at Canadian and American 
Universities. 

(ii) Visits of recruiting teams to the United Kingdom - England, 
Ireland and Scotland - and to European countries including 
France, Belgium, Germany, Holland, etc. 

(iii) Personal correspondence with candidates listed with the 
American Institute of Biological Sciences Placement 
Service. 

(iv) Contacts established with university professors who are 
well known to the Branch and who are supervising graduate 
students. 

(v) Enquiries made by Branch scientists who attend scientific 
meetings and symposia. 

(vi) Summer employment programs involving 300-00 under-graduate 
and graduate students, 

(vid) Effective utilization of N.R.C. - D.B.S. and Department of 
Labour directories of Canadians studying in the U.S. and 
United Kingdom. Close liaison with the Department of 
Manpower & Immigration's "Operations Retrieval Program". 


Criteria employed to forecast creativity and to assist in the 
identification of effective researchers: 


It must be stated that creativity and aptitude are perhaps 
intangible factors to identify readily in the new graduate. It has 
been our experience that certain characteristics are associated 
with individuals who possess these qualities. We therefore examine 
the following points very carefully with the expectation that they 
will act as indicators in identifying research aptitude and 
creativity: 

(i) The student's academic achievement in subjects directly 


associated with the proposed employment. 
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(41) Reliable comments from academic staff (e.g. professors, 
laboratory supervisors, guidance counsellors, etc.) re 
the student's performance in the classroom, laboratory 
and on field assignments. 

(441) Through discreet questions raised during a personal inter- 
view which determine the individual's intellectual ability, 
deductive processes and his general acuity. 

(iv) Where possible, through careful evaluation of appraisal 
reports from supervisors under whose direction the student 
worked during summer months, 


Identification of staff with high potentiality as research 
administrators: 


There is considerable truth in the axiom that "all 
competent researchers do not make good administrators", It 
is therefore imperative to identify leadership qualities in 
the persons who may become future research administrators. 
Through various assignments these characteristics are quickly 
identified, A number of individuals have been assigned respon- 
sibilities as Section Heads, Acting Coordinators, Task vite 
Leaders, Members of various committees, etc. In these roles 
they display their administrative talents in supervising staff, 
in resolving difficult personnel matters, by successfully 
achieving project objectives and finally by the effective utiliz- 
ation of men, money and materials, 


Distinction between administrators of research and researchers 
as such: 


Personnel performing duties of a research administrative 
nature are usually classified in the Research Management series. 
There are three levels within this category. Each has a minimum 
and maximum salary, a mid-point and a number of defined incremental 
steps. Individuals are promoted in accordance with responsibilities, 
Class standards and performance, 

2. In contrast to Research Managers, those performing 
research "per se" are classified as Research Officers or 


Research Scientists. 


{e) 
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3. The former category includes bachelor or master graduates 
with varying degrees of experience. There are five levels, each 
having a specific series of incremental steps. 

he Researchers classified as Research Scientists must possess 
a doctorate degree or have a bachelor degree and five years of highly 
productive related experience. There are four separate levels with 
the minimum salary at the initial level being $10,200. Unlike the 
Research Officer series the Research Scientist ranges have no 
incremental steps. In fact, the Research Scientist |; has no 

maximum salary. 

SA Each employee in the Research Scientist series is appraised 
annually. Recommendations on salary increases and/or promotions 

are initiated by respective Regional Directors. Promotions are 

based on research productivity. All recommendations are reviewed 


by a Departmental Committee and subsequently by an Interdepartmental 


. Appraisal Board. 


Policy regarding intramral and extramural education for staff 
members conducting research: 


The expansion of research programs in the Forestry Branch 
over the last three years has created an unprecedented demand for 
research personnel with advanced academic training. Technological 
advances have placed a heavy responsibility on universities to 
train specialists, in sufficient numbers, to meet market demands. 
Recruitment programs alone do not meet total needs. A substantial 
number of bachelor and master graduates have been recruited in the 
expectation that higher academic qualifications for research will 
be acquired through advanced training. Towards this objective the 
Branch administers an Educational Leave Program to provide such 
training. This is classified as Outservice Training and is governed 
by Treasury Board policy on post-graduate education. 

2. To justify the expenditure of public funds for the subsid- 
ization of an employee's post-graduate training, the following 
conditions must be met: 

3) The proposed course of study must be related to an ident- 


ifiable need arising out of Forestry Branch programs. 
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(ii) Individuals selected for post-graduate training must 
provide evidence of high academic achievement. 

(114) The Forestry Branch, as a responsible manager, must be able 
to demonstrate that the training will increase the employee's 
usefulness and productivity. 

With few exceptions those sent on post-graduate training receive 

an allowance equivalent to half salary plus the payment of their 

tuition and travel to and from the university center concerned, 

36 In addition to this type of extramural education, the 

Branch does encourage as many employees as possible to improve 

their academic qualifications by taking individual courses which 

are directly related to the individual's work. Those taking such 
courses and expecting to receive financial assistance must receive 
prior approval. If an individual successfully completes these 

courses he is reimbursed by the government to the extent of fifty 


per cent of the cost involved. 
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Distribution of Activities 


Records of expenditures on scientific activities by 
the Forestry Branch are kept separate by reporting units, but 
not by provinces. Section 2.6 (b) records the distribution of 
expenditures by units within the Branch. Expenditures by regional 
establishments are made almost entirely within their boundaries, 
When two or more provinces form a region, that province containing 
the regional office would receive the greater proportion of the 
total expenditure. The pattern for Institutes varies but, gener- 
ally speaking, expenditures by the Vancouver Forest Products 
Laboratory are made in British Columbia, and those for the Ottawa 
Forest Products Laboratory in the other provinces, mainly east 
of Manitoba and most heavily concentrated in the vicinity of 
Ottawa. Expenditures by the Petawawa Forest Experiment Station 
and the Insect Pathology Research Institute are centered in 
Ontario, as are those for the other Institutes which are located 
in Ottawa. However, much of the field work carried out by 
Institutes is distributed throughout Canada, Expenditures by 
Headquarters, except for travel, are concentrated in and near 


Ottawa. 


2250 Special Committee 


2.4 (b) Because of climatic and geographical variations and 
political divisions in Canada, forestry problems are not often 
country-wide in nature and it has been found more effective to 
direct research investigations from regional bases rather than 
from a centralized unit. To this end, the Forestry Branch has 
established seven regional laboratories, each of which is capable 
of dealing with the major forestry problems of its region. The 
two Forest Products Laboratories are responsible for research 
relating to conversion of forest products into marketable commod- 
ities, and there are a number of Institutes that deal in depth in 
certain specialized fields to support programs in the regional 
laboratories. 
2s The regions are not all faced with the same problems, 
and activities in certain fields are more properly carried out 
by the Branch in some regions than in others. One of the import- 
ant reasons is the variation in provincial forestry legislation 
and organization. Some provinces have established their own 
research programs in silviculture and in certain phases oe tree 
biology, and the Forestry Branch program in those provinces is 
developed to complement or supplement them. Most provinces have 
no research programs and are dependent on the federal authority 
for all forest research done. 

3. The type of research program in a region is dictated 
also to a considerable degree by the contribution of the forests 
to the regional economy and by the number of important stand types 
or tree mixtures, which is dependent on topographical and climatic 
conditions. 

he In forest protection, certain problems are predominantly 
of regional importance because of restricted distribution of intro- 
duced pests. This is especially true of the east coast ana, to a 
limited extent, also of southwestern British Columbia. A similar 
situation also occurs in southern Ontario and southern Quebec 
because of secondary introductions from the United States. Fire 


research problems vary in the different regions of Canada depending 
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upon the nature and amount of fuel available and the climatic 


conditions prevalent. 


De 


Economically significant problems that are regionally- 


oriented include: 


(a) 
(b) 


(c) 
(ad) 
(e) 


(f£) 
(g) 


(h) 
(i) 


Chemical control of the spruce budworm in New Brunswick. 
Diseases and insect pests in coniferous plantations in 
Ontario. 

Reforestation of abandoned farmlands in eastern Canada. 
Afforestation of large barrens in Newfoundland. 
Development of mechanized harvesting systems in the boreal 
forests of Quebec and Ontario, 

Watershed research in the foothills of Alberta. 
Protection against cone insects in the seed orchards of 
British Columbia. 

Studies of shelterbelts in the prairie provinces. 

Studies of western timber species in the Vancouver Forest 


Products Laboratory. 
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Scientific activities carried out annually by the 
regional forestry establishments and the forest products 
laboratories of the Forestry Branch, to assist in the invest- 
igation of regional problems and phenomena, are directed toward 
the solution of practical problems. The research done in the 
Institutes tends to be more fundamental in nature but here also 
individual scientists may form part of a regional team working 
towards solution of a specific regional problem. These scient- 
ific activities can be classified as (1) research, (2) research 
development, (3) data collection, (lh) scientific information, 
and (5) education. 

Research 
26 Applied research predominates and is performed in lam 
classification, soils, mensuration, silviculture, wood engineering, 
photogrammetry, genetics and tree improvement, fire, entomology, 
pathology, wood properties, harvesting and processing, and forest 
economics. 


36 Fundamental research is performed in soils, ecology, 


hydrology, physiology, fire, physics, chemistry, entomology, and 


pathology. 
Research Development 
lie Developmental research is an expanding activity, but 


presently lags behind research and data collecting activities, 
Programs in the form of trials and demonstration are conducted 

in land classification, relationships between forests and soils, 
fertilization, survey and measurement, inventory and volume 
regulation, silvicultural methods, water production and regulation, 
tree improvement and provenance testing, fire danger forecasting, 
fire protection and fire use, insect and disease detection, biol- 
ogical and chemical control of insects and diseases, appraisal of 


control methods, wood utilization, processing and harvesting. 
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Data Collection 
5. Data collection is an indispensible prelude to research 
and developmental programs. It includes surveys, mapping and the 
systematic gathering and arrangement of data of land systems in 
terms of productivity, accessibility and sustained yield capacity, 
of growth and yield characteristics of tree species, of water yield 
and water loss, of fire hazard and loss, of insect and disease hazard 
and loss, of forest resources, production, utilization and marketing 
of forest products. 
Scientific Information 

6. The dissemination of scientific and technological inform- 
ation is accomplished through several means. The chief ways are: 
(a) The publication of information on research and surveys in 

scientific, technical and semi-technical journals and, also, 

in one of several forms of in-house publications that are 

aimed at selected audiences or the general public. 
(b) Audio-visual displays of activities being performed. 
(c) The occurrence in each region of an information service to 

foster an informed public attitude on forestry generally and 

on objectives of the Forestry Branch in particular. 

Education 

Te Members of the Branch provide lectures and short courses 
at universities, forestry technology schools, and at in-service 
schools of provincial forestry and national parks organizations. 
Also, several members of the Branch are concerned with directing 
at least part of the training program of graduate students in 
universities. Funds are spent on extramural research programs at 
universities, which commonly form part of the training program of 
graduate students. Also, the operational grants to the four forestry 
schools provide assistance in developing the graduate training programs 


there, 
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The Forestry Franch contributes to regional development 


by providing a better understanding of the regional forest estate 


and by recommending improvements in programs for management, pro- 


tection and utilization of the forest resource. To obtain the 


above aim, the objectives of the Forestry Branch are: 


(a) 


(b) 


(c) 


(a) 


(e) 


(f£) 


Through consultative processes with other forestry agencies, 
and with close attention to economic implications, to identify 
and delineate forestry problems and establish research priorities 
for their solution. 

Through multidisciplinary research, to elucidate the natural 
phenomena governing forest productivity and to identify and 
render amenable to amelioration the factors that limit 
productivity. 

Through research and surveys, to develop and demonstrate 
productivity-sensitive land classification systems that will 
permit judicious distinctions between forested lands having 
different productive capacities. 

In liaison with other research agencies and through development 
and demonstration of methods for minimizing the impairment of 
forest values by fire, pests and other causes, to provide 
practical means for improving forest productivity generally, 
with priority of attention in areas most suited to wood prod- 
uction to the securing of forest regeneration. 

Through economic studies, to provide governments and industries 
with information that is basic to the establishing of policies 
and enactment of legislation pertaining to land use, forest 
protection, production and marketing. 

By publication of research findings to assure dissemination 

of information necessary for optimal use of forest resources 
and through a public information program incorporating a 
multiple use concept of resource management, to promote public 
regard for the forest estate and for the agency aims, objectives 


and programs. 


2.4 (e) 
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The research program of the Forestry Branch is largely 
decentralized and a great amount of it has been carried out from 
regional laboratories for many years, 

26 Because of decentralization there are probably extra 
administrative costs but these are no doubt offset by the decrease 
in amount of travel that would be required if all the research 
staff were located in one central area and had to travel from there 
to all the regions and back annually or more often, 
36 Decentralization of the forestry research program pro- 
vides many benefits. By locating the research staff ina region, 
they become familiar with the problems of that region and are able 
to develop a full appreciation of the priority of their significance 
to forestry before commitments and plans are made to embark on 
research. This can be gained only through contact and frequent 
discussion with appropriate personnel from provincial governments, 
rercuverekbieay and industry. Scientists by being located permanently 
in a region become familiar with the forest management practices 
there and also, they can much more easily apply the results of 
their research at the most appropriate season rather than when 
scientists from a centralized organization might be able to be in 
the region, 
le Through frequent contacts with a wide range of personnel 
in a region, scientists are able to recognize industry-wide problems 
that are not necessarily paramount in one company, but which in the 
aggregate represent a substantial problem that requires attention. 
Finally, it can be stated that variation in the approaches to problems 
between different regions stimulates scientific efforts. 
56 The critical conditions which must be observed to ensure 
that regional distribution of effort contributes to regional develop- 
ment are: 

- To maintain a critical mass of scientific effort in terms of 

both numbers of scientists and variety of specializations. 
- To achieve coordination in both the planning and the conduct 


of research on an inter-regional basis. 
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- To make adequate provision for the development, testing ana 
demonstration of the solutions of problems at the regional 


level. 
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Personnel Associated with 
Scientific Activities 

Information of the nature requested on personnel 
associated with scientific forestry activities is not kept 
separate for each unit but only on a Branch basis. The nost 
recent data on total personnel in the Branch are dated July 31, 
1968, but data on professional personnel in Sections 2.5(b) and 
2.5(c) are as of September 30, 1968. This accounts for differ- 
ences in numbers of professional personnel in different Tables 
in this Section. 

The personnel establishment of the Forestry Branch 
assigned to scientific activities and the number on strength 


July 31, 1968, were as follows: 


Personnel Assigned to Strength 
Scientific Activities July 31, 1968 
Approved limit imposed by 
for T.3. letter of 
1968-69 March 7, 1968 
Professionals 627 580 53h 
Technicians tile 690 675 
Workers 65 65 65 
Other supporting * 
personnel 351 30h ee 
Total - 1815 1639 159) 


*Includes casuals in continuing positions 


Post-doctorate fellows - 6 (not included above) 


Of 542 professional personnel in the Branch on 
September 30, 1968, 9 (9%) devote all or most of their time 


to the administration of scientific activities. 


Detailed information respecting the professional staff 
associated with scientific activities in forestry is given in 
the Appendices, Appendix 2.5)c)i, shows that 133 bachelors, 

182 masters and 227 doctors were born in 5 countries; 57.5% 
were born in Canada. In Appendix 2.5)c)ii, it is shown that 
these professional personnel received their elementary education 


in 43 countries; 61% of them in Canada. The 26 countries in 


2257 


2258 


2.5 (d) 


2.5 (e) 


Special Committee 


which these professional personnel obtained their highest univ- 
ersity degree are listed in Appendix 2.5)c)iii. Canadian univ- 
ersities graduated 53% of the total of 542. Appendix 2.5)c)iv 
provides information on how long all bachelors, masters and 
doctors have worked since graduation and how long they have been 
in the Forestry Branch, 

2.5(c)(v) The average age of professional personnel in the 
Forestry Branch is for bachelors 1 years (range 22 to 64), 

for masters 37 years (range 2 to 62), and for doctors 39 years 
(range 26 to 70). The average age of all is 39 years. 
2.5(c)(vi) The proportion of the number of professional 
scientists in the Forestry Branch who can operate effectively 
in Canada's two official languages is given in the following 


table (page }1). 


The numbers of professional staff in each degree 
category since 1965 were as tabulated below. Records are not 
available prior to reorganization of the Forestry Branch, 
April 1, 1965. 


Bachelor Master Doctor Total 


1965-66 87 120 139 346 
1966-57 90 139 193 22 
1967-68 117 178 225 520 
1968 - at Sept. 30 133 182 227 52 


During the last three fiscal years, the professional 
staff has been enlarged because of a major development in the 
forest research program, but, at the same time, there has been 
a considerable number of resignations. These data, shown below, 


are not available by degree levels. 


Numbers of Professional Staff 


At beginning Appointments Separations 


Fiscal Year of year during year during year 


1965-66 34,6 95 19 
1966-67 22 127 29 
1967-68 520 Lo) 20 
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The percentages of current professional persomel 
who have been employed, since graduation, in given sectors 
are tabulated below. These data cannot be added because 


individuals may appear in more than one category. 


Doctorate Master Bachelor 


Sector Level Level Level All 
Industry 17 23 32 23 
University 38 16 7 23 
Provincial Departments 8 v7. 20 ly 
Other Federal Agencies 11 12 18 13 
Foreign Governments 18 14 7 lh 


Those on educational leave in 1968-69 are (present 


level) bachelors - 20; masters - 26; doctors - 0. 


Numbers of university students given seasonal employ= 


ment were 317 in 1965-66, 335 in 1966-67, and 340 in 1967-68, 
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2.6 Expenditures associated with scientific activities 


2.6 (a) The Forestry Branch was established April 1, 1965 and 


data on financial expenditures by the component parts of the 


Branch are not available for earlier periods. 


itures on scientific activities during three fiscal years, 


The total expend- 


1965-66 to 1967-68, and the estimate for 1968-69, are given below, 


broken down according to (a) functions, (b) disciplines, and 


(c) areas of application. 


(i) Functions 


Intramural R. and D. 

Data Collection 

Scientific Information 

Support of R. and D. in Industry 

Support of R. and D. in Universities 

Support of Higher Education in 
Engineering and Science 


(ii) Scientific Disciplines 


Engineering and Technology 
Natural Sciences: 
Agricultural Sciences (forestry) 
Biological Sciences 
Chemistry 
Physics 


(iii) Areas of Application 


Agriculture (forestry) 
Industry* 


*These funds were provided in support of the 
Pulp and Paper Research Institute of Canada 


86, 


8,029 
2,470 
618 


371 


12,352 


10,970 
1,382 


Wes by 


Expenditures 


(Thousands of dollars) 


Actual 


1966-67 


9,633 
4,379 
58h, 
7h9 
8h, 


15,29 


1,080 
10,029 
3,086 
ira: 
463 


15,429 


1,680 
79 


15,429 


1967-68 


12,90 
5,866 
782 
252 
179 


160 


20,143 


Estimated 


1968-69 


4,535 
6,607 
881 


201 
160 


22 , 38 
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2.6 (b) Operating and capital funds expended by each of the main 


units of the Forestry Branch are given below for the last four 


fiscal years: 


Units 


Regional Establishments 


Newfoundland 
Maritimes 

Quebec 

Ontario 

Man itoba-Saskatchewan 
Alberta-NWT-Yukon 


British Columbia 


Ins Vitutes 


Ottawa Forest 
Products Laboratory 


Vancouver Forest 
Products Laboratory 


Petawawa Forest 
Experiment. Station 


Insect Pathology Research 
Forest Management 

Forest Fire 

Forest Economics 


Chemical Control 


Forestry Branch Headquarters* 


Total Forestry Branch 


Expenditures 


(Thousands of dollars) 


Actual 


1965-66 1966-67 


34 461 
15327 1,581 
729 1,305 
1,348 1,Lh2 
711 971 
689 taiT 


1,380 1,28 


601 1,175 
68h, 1,065 
1,12), 1,430 
326 756 
166 594 
126 194 
2 80 

88 90 
1,355 991 


10,970 14,680 


*Includes extensive outlays on behalf of other 
Branch units in connection with publications, 
removal expenses, library services, computing 
services, etc. but not those in support of the 
Pulp and Paper Research Institute of Canada 


shown in Section 2.6 (a) 


1967-68 


633 
1,975 
1,62h 
1,62 
1,203 
1,806 
1,765 


Poon 
1,455 


1,661 


756 
1,29 
220 
195 
218 


1,938 
19,891 


Estimated 


1548-69 


748 
2,357 
1,575 
2,036 
1, 366 
2,439 
2,2h6 


1,686 
1,80 


1,h25 


69h, 
736 
251 
481 
321 


2,183 


22, 38 
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2.6 (c) Funds expended by Forestry Branch since its formation 


(i) 


(ii) 


April 1, 1965 to further professional education of staff are 
shown below. The Branch did not assist with tuition fees and 
travel or removal expenses before 1966-67, but grants equivalent 
to half-pay have been made for many years for those on educational 


leave. 


nditures 
Dollars 
Actual Estimated 


1965-66 1966-67 1967-68 1968-69 
Staff on educational leave 
Allowance equivalent to 1/2 pay 39,951 66,601 90,359 143,818 
Tuition fees 12,069 9,713 28,029 
Travel and removal expenses —22090 _26,689 12,066 
39,951 80,760 126,761 183,913 


Tuition fees of staff not on 

educational leave (generally 

50% of the fees is paid by the 200 oe st oi 
staff member) 


39,951 80,960 127,661 185,113 
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Research Policies 


Numerous factors influence the development of the 
forestry program. It has been traditional for executives 
of the provincial forestry departments and the forest-based 
industries to propose to directors of Branch research estab- 
lishments that work be undertaken on certain projects of 
particular concern, and for representatives of national assoc- 
iations and committees to make representation to senior officers 
regarding increased emphasis in broad problem areas. Proposals 
for program development and particular projects arise inevitably 
and continually from our own professional staff. All such sources 
of suggestions have proved valuable to us and will continue to 
introduce new proposals and concepts. 
De The reorganization of the Branch in 1965, the increased 
authority of establishment directors resulting therefrom, and the 
forecast in 1965-66 of greatly expanded research establishments 
expected in following years increased the need for senior officers 
and establishment directors to have more comprehensive assessments 
of research needs and priorities from the varied segments of the 
forest community. Steps were taken in 1966 to meet these needs 
through the establishment of advisory committees on forest research 
in the seven regions. With reference to forest products research, 
a national advisory committee was established and a series of 
research program committees was set up in specialized subject- 


matter fields. 


Regional Advisory Committees 
3. Essential points of the terms of reference for the 


regional advisory committees are: 
(a) To provide advice to the regional director. 
(b) To establish criteria for evaluating major forestry 
problems of the region, to the solution of which the 


Forestry Branch may contribute. 
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(c) To review problems brought forward by their own 
membership and also through other channels, with 
the purpose of defining them in specific terms and 
advising on priorities. 

(d) To advise on establishment of broad programs and 
required resources, and to review progress. 

(e) To advise on coordination of Forestry Branch programs 
and those undertaken by other agencies. 

(f) Membership is to consist of representatives of the 
provincial forest service(s), other appropriate 
governmental or regional agencies, associations of the 
forest industries, universities, and the Forestry 
Branch, 

he Advisory committees have been active in most regions, 
and they have provided valuable advice and guidance in the 
appraisal of broad problem areas and priorities that reflect 
thé real research needs of the provincial departments and the 


industry. 


Research Program Committees (Forest Products) 


Se Research program committees in the forest products 

field operate at the technical level, with their primary 

functions being to review existing programs at the two forest 
products laboratories as to their technical and economic signifi- 
cance, and to recommend initiation of work on new projects for 
which essential background information will have been provided, 
The committees are also expected to keep the laboratories informed 
on industrial developments that may influence program planning in 
forest products research. Membership of each committee is drawn 
from the wood-using industries relevant to the particular subject- 
matter it covers. 

6. These committees are advisory to the directors of the 
respective laboratories. They have produced useful results in 


those instances where the industries are well organized within 
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industry associations and are able to nominate technical 
representation to the committees. This applies to the three 


western committees and to two of the four eastern committees. 


National Advisory Committee (Forest Products) 
Te The National Advisory Committee on Forest Products is 
comprised of seven senior executives of the forest products 
industries, each person being the nominee of an association 
representing a field of interest corresponding to one of the 
seven research program committees. The National Advisory 
Committee is advisory to the Deputy Minister on policy matters, 
such as points of emphasis in forest products research, industry 
trends and significance of research needs in selected fields. The 
committee has met three times since its establishment in the spring 
of 1967 and has been particularly concerned with the development 
of economic criteria needed for appraisal of research project 
proposals, namely, objective assessment of potential output from 
the proposed research as well as required input in research’ 
personnel funds, facilities and duration of the project. It has 
also been concerned with the communication of research results 
to the user industries. 
8. Another factor influencing program development is the 
increased direct "feed-back" of information and suggestions from 
provincial departments, industry and other agencies, that has 
been promoted by the creation, or enlargement, of the liaison 
development and service activity within Branch establishments 
during the past three years. Members of these functional groups 
have also promoted cooperative developmental projects with 
provincial departments, industry and other agencies to ensure more 
rapid transfer of research findings into operational practice. 
9. To recapitulate briefly, the selection and initiation 
of program and projects are influenced by a multiplicity of forces 
and factors, including direct requests and suggestions from 
provincial departments and industry at the laboratory level and 


from national associations or like bodies at the headquarters level; 
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proposals advanced by advisory committees which in turn represent 
the provincial departments, industrial associations, universities 
and other regional agencies; information feed-back and results of 
collaborative projects involving liaison and development personnel 
and research staff of the Forestry Branch and their counterparts 
in the provincial services and the industry; requests for forestry 
services from other federal departments; proposals advanced by 
Branch research staff as a result of "break-throughs" in their 
own projects; and by directives from Branch and Departmental 
management to ensure fulfillment of obligations falling on the 


Department. 


Planning and priorities within major areas of the 
forestry program are undertaken at the national level by the 
Directorate of Program Coordination and regionally by the 
directors of Branch establishments. Within the regional estab- 
lishment the director works in close collaboration with his 
senior associates which include the associate director, section 
leaders and task force heads. In establishing priorities for 
programs at both the national and regional levels the Branch is 
guided by:a number of specific considerations including the 
following: 

(a) Degree of urgency of the problem, e.g., importance of 
immediate action in effecting control, reducing losses, 
or providing support to a segment of industry in a state 
of ill health due to lack of technical data, 

(b) Extent and duration of the benefits that may be derived 
from Branch participation, e.g., support of national codes 
and specifications affecting the forest industry in general, 
and serving the long-term national interests through improved 
knowledge of the resource, its renewal, protection, develop- 
ment and utilization. 

(c) The possibility that work in progress by other research 


organizations will meet the needs, or that pooling of 
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resources with another research organization may be a 
more effective and economical method of meeting needs. 

(d) The availability of competent staff and required facilities, 
or the prospect of acquiring them in reasonable time, or 
alternatively, the possibility of having essential work done 
under a research or professional service contract. 

(e) Through the development of cost/benefit analysis of proposed 
programs, which though presently in very preliminary stages, 


is expected to advance considerably in the next few years. 


Network methods such as CPN or PERT are not used to 
plan and monitor programmes but program evaluation does take 
place at a number of management levels (see 2.7)a)l).e The 
economic appraisal of projects of the Branch is now a matter of 
direct concern to Branch staff. This is a complex subject, in 
which varying degrees of progress and precision may be anticipated 
according to the degree of proximity between the research project 
and the potential user of results. In such fields as forést 
products, forest regeneration, forest inventory and certain 
aspects of protection there is an element of immediacy between 
the project and the operator, and it is in these fields that 
economic analysis of projects is expected to make its first 
contribution. Steps have been taken to learn some of the pro- 
blems in these specific fields and to develop procedures that 


may be helpful in program evaluation. 
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From 1965-66 to 1968-69 inclusive, contracting out 
development projects in support of intramural programmes has 
resulted in fifty-four projects with a total expenditure of 
$157,410 (sub-totals by sector and activity are shown in 
Appendix 2.7)a)l). 

2. Numbers of contracts by activity are: 


(a) Resource and Management Research - 31 


(b) Forest Protection - 8 
(c) Forest Products - 10 
(d) Forest Economics - 3 


(e) Application of Research Findings - 2 
3e Sectors in which contracts have been let are: 
(a) Industry, (b) University, (c) Consultants (forestry and 
other), (d) Provincial Agencies, and (e) Former Employees. 
Examples of contracts let in these sectors follow: 

(a) Industry - A contract with a pulp and paper company in 
Alberta calling for the company to pre-treat and carry 
out prescribed burning of spruce and pine logging slash 
according to Forestry Branch prescription amounted to 
an expenditure of $3,200 over a 2-year period. 

(b) University - In support of the insect control program, 

a Maritime university was given a contract to analyse 
for DDT residues, following spraying for control of the 
spruce budworm, in samples of foliage, soil, and livers 
of small animals. The contract amounted to $5,200 over 
a 3-year period. 

(c) Consultants - A contract to develop and test a machine for 
harvesting black spruce cones - with concurrent time studies 
of normal hand picking - was entered into with a forest 
consultant in Ontario. The contract amounts to $17,000. 

(d) Provincial Agencies - A contract in the amount of £7,000 
has been awarded to a provincial Research Council to carry 
out a preliminary systems study of the proposed growing, 


transportation, planting and establishment of tree seedlings 


2270 Special Committee 


in containers under British Columbia conditions, with 
the objective of assessing the effect of the design of 
the system at each stage on the overall economics. 

(e) Former Employees - A former employee was placed on contract 
to analyse data and prepare a final report on a study of 
the European Pine Shoot Moth which had been a part of his 
program before he accepted a position outside government. 


The contract was for $2,00, 
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The Branch policy regarding the funding of extramural 
research programs in universities and other research institutes 


is that these programs are simply an extension of research 


conducted within Branch laboratories. (Quite often certain scient- 


ific information can be obtained more economically by making use 
of outside facilities, Subsidiary benefits from these grants 
include the development and support in the scientific community 
of an interest in forestry sciences that will have a potential 
value for the long-term development of forestry in Canada; it is 
also anticipated that these grants will assist in the staffing 
of various establishments of the Branch with promising young 
scientists. 

2s Extramural research grants to universities during the 
past five years are tabulated below. Grants to two provincial 


research councils in the amount of $22,250 have also been made. 


Year Numbers of Amounts 
Universities Granted 

196-65 6 $ 5l,2h0 
1965-66 8 58,390 
1966-67 ie 88 , 900 
1967-68 16 173, 800 
1968-69 16 195,800 
Total $571,130 


Shifting resources from one program to another, and 
occasional program termination, is a continuing process in 
response to changing demands. It is done through reassessment 
of priorities and phasing into new work. Difficulties sometimes 
occur when staff trained and experienced in a particular type of 
work cannot easily be moved to a new program, but these may be 
at least partially offset by transfers or special retraining 
courses, and by recruitment of project leaders to head up the 


new lines of work. 
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Qe Jat One of the principal means of communicating research 
results to those having potential need of them is through public- 
ations and the distribution of reprints. The main publications 
used by Forestry Branch are scientific and technical journals, 
the forestry trade magazines, special regional newsletters, and 
departmental research publications, of which thousands are distrib- 
uted annually. 
2e To supplement the medium of publication, the Forestry 
Branch has developed more direct methods to transfer research 
findings to the potential users. Three aspects are delineated: 

(1) liaison with the various agencies to communicate research 
information and, also, to learn of the problems of the user; 

(2) development work whereby projects are carried beyond the stage 
of research findings and the potential for practical application 
is demonstrated to the ultimate user; (3) forestry services which 
are of an advisory or consultative nature designed to assist govern- 
mental agencies and the private sector in developing methods for 
more efficient management and use of the forest resources. 

3. The general approach of the Forestry Branch is to make 
all research groups conscious of the importance of liaison, develop- 
ment, and forestry services, and to get as many staff members as 
possible directly involved in this activity. In addition, 37 prof- 
essionals and 126 man-years of support staff have been specifically 
allocated to this area of work. These individuals are largely 
involved with silviculture, management, products and economics 
activities and work closely with industry, the universities and 
provincial agencies on a cooperative basis, or arrange through 
contracts to have development projects carried out. They are 
employed at all regional establishments, the Forest Management 
Institute, Petawawa Forest Experiment Station, and the Forest 
Products Laboratories. 

le Liaison is maintained with other federal and with provin- 


cial government agencies, industrial organizations, and other agencies 
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for the dual purpose of communicating research results to forest 
Managers and, also, to provide a "feed-back" service to the 

research organizations with respect to problems of the managers. 
Such liaison is generally effected by direct contact, but also 

by the preparation of special reports and articles providing 
interpretation and synthesis of highly technical research findings 
and by the preparation of pertinent bibliographies. An important 
liaison function is also served by participation in workshops, 
symposia, professional conferences, and meetings of standards 

Aen ETE oe 

Ly) The following are a few examples of recent developmental 
or demonstration types of work carried out at regional establishments: 
(1) demonstration and economic evaluation of the technique of 
container planting, involving cooperation between the British 
Columbia Regional fstablishment, the British Columbia Forest 
earwines the Forestry Faculty of the University of British Columbia, 
the industry, and the British Columbia Research Council; (2) demon- 
stration of equipment that can be used in preparing sites for 
reforestation on barren and bog-land in Newfoundland; (3) adaptation 
of agricultural equipment for use in forest tree seeding in Ontario, 
and (l|) testing and demonstrating combined scarification and aerial 
seeding as a means of regenerating large burned-over areas in the 
Province of Quebec. 

6, Advisory, consultative, or direct forestry services are 
provided to a number of other federal government agencies, including 
forest surveys, forest protection, and timber disposal on Department 
of National Defence areas, notably Bases Gagetown, Valcartier, 
Petawawa, Borden, and a number of smaller establishments in eastern 
Canada. Forest surveys and consulting services are also provided 
for the Departments of Indian Affairs and Northern Development, 


Justice, and Transport. 
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Research Output 


The more usual ways in which the research activities 
of the Forestry Branch contribute to the forestry and scientific 


interests in Canada are discussed below. 


Only a few results or processes arising from forestry 
research are patented. Most of these in the past have arisen 
from forest products research. During the last five years, action 
has been taken to obtain four patents, but only one has yet been 
patented. 

(a) Process for pulping lignocellulosic materials 
(Can. Pat. 725,529; U.S. Pat. 3,218,226). 
(>) Fire-retardant treatment of wooden shingles and 
shakes. 
(c) Thermal wood cutting process. 
(da) Phosphorycating agent for cellulose. 
There is no record of the value that the one process 


> 


now patented may have contributed. 


3 Books and journal articles arising from forest research 
activities, and reports issued from the Forestry Branch during a 


recent five-year period are shown below, 


Period Books and Journai Articles Reports 
1962-63 292 275 
1963-64, 301 285 
196-65 293 250 
1965-66 32 2h5 
1966-67 383 276 


Books and journai articles have ranged from one page to 330 pages 
in length, averaging about 10 pages per article. Reports range 
from five to 250 pages, and average about 20 pages. In addition, 
many interim file and progress reports though not distributed 


widely are available for loan on request. 


2.8 (h) 


Science Policy 


An important method for disseminating results of 
forest research to extramural groups is through attendance at 
conferences, seminars, workshops, symposia, etc. Scientists 
and research managers participate in these meetings as discussion 
leaders, panel moderators; they deliver scientific papers or 
lead field excursions and demonstrations; and give lectures as 
part of training programs. These meetings cover all subject 
matter and disciplines with which the forest research program 
is concerned, and a great many are attended by forest managers 
or members of the forest industry, who are concerned with 
implementing results of forest and forest products research. 
Personal contacts and discussion that take place outside of 
formal sessions contribute greatly toward dissemination of 
research results. 
2e The policy of Forestry Branch is to provide an average 
of about $180 annually for each professional officer to be used 
on non-government business travel, which is mainly to attend 
conferences in Canada and the United States. Costs of conferences 
outside North America are additional and funds are provided to 
meet essential needs. 
3e An indication of the breadth of scientific interest in 
the Forestry Branch and the number of extramural contacts that 
are made can be obtained from Appendix 2.8 (l). This is a list of 
the national and international meetings attended by Branch 
personnel during the last five years. Many of these are annual 
meetings, whereas others are held at two, three, five-year, or 


even longer intervals. 
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The Branch has a continuing program of exchange of 
scientific and technological data that provides a source of 
information from abroad and is available to extramural groups 
in Canada. The Library contributes to this service in three 
ways. 

(a) Through agreements, publications are exhanged with 
nearly 500 scientific and government organizations 
throughout the world. 

(bo) A list of items added to the library is published 
monthly and distributed widely in Canada and abroad. 

(c) Inter-library loans are maintained with libraries all 
over the world. When copyright laws permit, most 
libraries are now sending photostatic or micro-filmed 
copies for retention by the borrower. 

26 The International Liaison Officer is responsible for 
distribution within Canada of the scientific and technological 
publications of international forestry organizations to other 
federal departments, provincial governments, forestry schools, 
industry associations and research institutes, as well as individ- 
uals concerned with forestry matters. These include: 

(a) Quarterlies, yearbooks, technical monographs, periodicals, 
directories, and miscellaneous reports published by FAO 
and its statutory bodies, the Timber Committee of the 
Economic Commission for Europe (ECE) and those of the 
ECE/FAO/ILO Committee on Forest Working Techniques and 
Training of Forest Workers, all of which are received 
through the office of the Secretary of the FAO Inter- 
departmental Committee. 

(b) Publications dealing with forestry published by the 
Organization for Economic Co-operation and Development 
(OECD) and received through the United Nations Documents 


Section of the Department of Fxternal Affairs. 


(c) 
(d) 
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Commonwealth Forestry Institute reports. 
Publications and reports prepared by the forestry 


departments of Commonwealth countries for Common- 


wealth Forestry Conferences. 
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About 3 or per cent of the professional staff of 
the Forestry Branch resign each year to accept employment 
elsewhere. During the last few years, 70 per cent of resigning 
professionals have had no more than four years experience, but 
most of the remainder were well-established scientists who 
accepted senior staff appointments at Canadian universities. 

A few have gone to universities or other organizations outside 
Canada. 
2e Among these have been a few outstanding scientists who 
have gone on to making important contributions. The dates these 
resigned, their specialties, and the organizations employing them 
are listed below: 
(a) 1947 - photogrammetrist - Abitibi Paper Co. - forest 
surveys, research 
(b) 1955 - silviculturist - North Western Pulp and Power 
Ltd. - forest management operations 
(c) 1956 - forest pathologist - University of British 
Columbia - teaching, research 
(d) 1956 - forest land classification - Consulting firm - 
forest land classification consulting 
(e) 1956 = tree physiologist - University of Toronto - 
teaching, research 
(f) 1959 - forest entomologist - University of California - 
teaching, research 
(g) 1961 - insect pathologist - Washington, D.C. 
(h) 1962 - forest ecologist - University of Wisconsin - 
teaching, research 
(1) 1963 = bio-mathematician - University of California - 
teaching, research 
(j). 1965 = wood chemist - University of British Columbia - 
Dean, Faculty of Forestry 


_(k) 1966 - silviculturist - Self employed - forest consulting 
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(1) 1966 - forest hydrologist - University of British 
Columbia - teaching, research 


(m) 1967 - systems ecologist - University of British 
Columbia ~ teaching, research 
(n) 1967 - forest ecologist - University of Saskatchewan - 


teaching, research. 


2280 


Bold (7) 


Special Committee 


By nature, many forestry problems require long-term 
research for solution and their investigation involves several 
biological disciplines. It is standard practice to assemble 
research teams when programming work. Usually these comprise 
professional staff of a unit set up under a designated leader 
for as long as required, usually for two to several years. 
Typically, a team would contain specialists from several fields, 
e€eg-, silviculture, ecology, soils, mensuration, economics, 
entomology, pathology, fire control, etc. 

Qe When the specialists needed to investigate an important 
problem are not available within the Branch, they are recruited. 
Recently, a new project was undertaken at the Vancouver Forest 
Products Laboratory to appraise pulping techniques and to develop 
new or better pulping processes. The team recruited is unique in 
Canada and includes a leader with training in chemistry, chemical 
engineering, and economics, and four other specialists competent 
to do research in pulping processes, bleaching, and the utilization 
of carbohydrates and lignin. 

3. Another type of forestry project may require specialists 
from several organizations, An example that is unique in Canada 
is the watershed research team established recently in Alberta to 
investigate means of improving and regulating the quality and 
supply of water originating on the forested mountain slopes of 

the south Saskatchewan River Watershed. This project required 
input from forest hydrologists, ecologists, silviculturists, 
grassland specialists, geologists, pedologists, hedrologic engin- 
eers, wildlife biologists, entomologists, pathologists, and 
chemists. The Forestry Branch has provided the project leader, 
who coordinates the activities of several Forestry Branch spec- 
ialists and scientists representing the above-mentioned disciplines 
from four other federal agencies, four agencies of the Province 

of Alberta, and a federal-provincial Board. 


le In 1968, a research team was established within the 
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Branch to investigate means of reducing the cost of harvesting 
and transporting logs and pulpwood, An internationally-known 
scientist was recruited to coordinate the isolated and relatively 
small projects now underway in about 12 units of the Branch and 
to develop a comprehensive and fully integrated program. This 
program will be coordinated with harvesting research being done 


by other Canadian groups, especially the pulp and paper industry. 
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2.8 (8) Many new and valuable research tools and facilities 
have been developed during the last five years by scientists 
in the Forestry Branch. A high proportion of them are new 
techniques in chemistry and biology that increase the sophist- 
ication of our research program, while others improve applicatim 
of results. A few of the unique and most valuable in each of the 
major research activities are: 
(a) Resource and Management 
(i) Simulation of forest stands on computers for analyzing 
harvesting systems. 
(ii) Development of large-scale aerial photography for use 
in forest inventories, 
(441) Developments in the use of container planting in 


reforestation. 


(b) Tree Biology 
(i) Use of radioisotopes for identifying nitrogen com- 


pouncs led to discovery of formerly unknown com- 
pounds in plant tissues. 

(ii) Tissue culture techniques to permit growing embryoes 
of woody plants from single cells. 

(iii) Techniques for identifying compounds in tree bark, 

(iv) New methods for storing parts of trees alive for 


propagation purposes. 


(c) Forest Protection 
(i) New modelling techniques for predicting changes of 
population and behaviour of forest insects. 
(ii) Artificial nutrient media for rearing several species 
of forest insects. 
(iii) New methods for identifying insect viruses. 
(iv) Bio-assay and serological techniques for identifying 
fungus pathogens on trees. 
(v) The recognition of antibiotic potential in a wood- 
destroying fungi for application in disease control 


in agriculture, forestry and medicine. 


(vi) 
(vid) 


(viii) 
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A system of forecasting forest fire hazard daily. 
Apparatus to measure fire resistance of wood. 
New techniques for estimating quantities of fuel 


on the forest floor. 


(d) Forest Products 


(1) 
(ii) 
(444) 


(iv) 


(v) 


An apparatus using rheological compression behaviour 
to assess timber strength. 

High temperature schedules for kiln-drying timber. 
New processes for inspecting marine piling. 

New processes for inspecting glue curing processes 
in plywood and other laminated products. 

New processes and facilities for manufacturing 


particle board. 
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The impact of the Forestry Branch's scientific 
activities on the advancement of scientific knowledge is 
Measured to some degree by the numerous requests received 
for technical results or collaborative work, and by the numbers 
and the calibre of scientists from Canada and abroad who visit 
our scientists in their laboratories or in their research forests. 
Leading forest scientists and professors from Canada, as well as 
from numerous other countries, spend periods ranging from a day 
to several weeks with Forestry Branch scientists, who, in turn, 
are invited to travel widely, lecture, and share research pro- 
grams or appraise technological advances. Many results of cur 
scientific activities are implemented abroad. 

20 It is difficult and rarely possible to determine and 
measure independently the impact on the Canadian economy of 
implementing the results of only one element of a research 
program. In general, implementation of research results is 
reflected at least in part in the rate of growth of the forest 
economy, which has been expanding continually in Canada. ‘This 
has been associated with an increasing direct involvement of our 
research staff with their professional counterparts in provincial 
forest services, industrial organizations, and other research and 
development agencies, and the introduction or adaptation of many 
results of the Forestry Branch program into operational practice. 
Examples are: 
- forest land classification, mapping, capability rating 
- site preparation as an aid to regeneration and reforestation 
- increased yield through forest fertilization 
- improved inventory procedures through use of large scale 
aerial puoboceanhe and newly developed altimeter 
- simulation studies of stand development and harvesting 
practice as an aid to harvesting methodology and equip- 
ment design 


= silvicultural use of fire in stand conversion and renewal 
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fire hazard rating and fir¢ weather forecasting 

fire detection and use of infra-red scanner 

performance studies of water bombing aircraft 

studies of fire control strategy, relative to differential 
rates of expenditure on detection, pre-suppression and 
suppression activities 

detection and appraisal of insect outbreaks, all regions, 
but particularly Newfoundland, New Brunswick, Quebec, 
Ontario and British Columbia 

insect control investigations and direct contributions to 
control operations utilizing insecticides, introduced 
parasites and pathogenic microorganisms 

studies of pesticide residues and hazards to non-target 
species, modifications of insecticide formulations and 
methods of application to reduce undesirable side-effects 


control of forest nursery diseases 


contributions to management of mature timber stands affected 


by timber decays 


development of non-destructive tests of strength in structural 


timbers 

prevention of stain in packaged green lumber 

improved packing cases for several types of commodities to 
provide protection during shipping, handling and storage 
more economical seasoning of lumber 

quality control in plywood manufacturing, through devices 
to improve uniformity in veneer thickness and detect gaps 
in glue line 

pulping of "weed" species and degraded wood 

economic studies of reforestation 


studies of production and use of construction grade plywood 
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2.9 Projects 


2.9 (1) The aim of the program of the Forestry Branch is to 
gain, by means provided through enabling legislation, an improved 
knowledge and understanding of the forest estate of Canada; to 
use this knowledge as a basis for fostering improved management 
and prescribing improved protection; to promote more effective 
multiple use of the forest resource, more effective utilization 
of wood and the reduction of waste; thereby to improve the utility 
of the resource and the competitive position of Canada's forest 
industries. 

2. Because an individual area of forestland does not 
produce a crop of trees annually, research in forest management 
and utilization must be built up of a series of coordinated projects 
that extend over a considerable range of the rotation period for 
the crop rather than of projects that are completed in only a few 
months or a year. The Forestry Branch program has a coordinated 
group of complex projects supported by specialists in a large 
numer of fields who do research in laboratories, nurseries, 
forests and factories, often quite widely separated because of 
the wide geographical range of many of Canada's important tree 
species and forest types. 
3. To achieve its objectives, the Branch has subdivided 
its total program into seven major activities, each of which may 
have several sub-activities and many minor projects. The program 
of research within these major activities is briefly described 
below. Sub-Activities are discussed in Appendix 2.9 (1). 
Activity 1 - Resource and Management Research 
he Forest resource and management research embraces five 
sub-activities: forestland classification, forest soils, forest 
inventory and mensuration, silviculture, and tree biology. These 
five sub-activities are interrelated through their practical 
objective of maximizing forest production. Studies of forestland 
and soils establish the framework within which the use of forests 


must be planned. Forest mensuration defines problems and describes 
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growth and inventories of forests in quantitative terms to 

provide the base for the economic operation of forests. Silvi- 
culture is concerned with developing methods of forest establish- 
ment, manipulation, and harvesting, and is based upon synthesis 

of biological and operational information derived from other fields. 
Studies in tree biology provide fundamental information on the 
ecology, taxonomy, physiology, genetics, nutrition, and anatomy 

of Canadian tree species. 

53 This major activity is conducted at all regional estab- 
lishments and at two Institutes (Forest Management Institute in 
Ottawa, and Petawawa Forest Experiment Station at Chalk River). 
Concurrent studies range from basic investigations of forest eco- 
systems and the functions of their component parts, through applied 
studies of how the forest resource can best be appraised and manip- 
ulated, to pilot trials and large-scale testing of promising techni- 
ques undertaken in conjunction with forest industry and provincial 
forest services. 

6. Resource and management research is directed toward the 
development of efficient techniques for the establishment, growth, 
and harvesting of forests. A primary objective is to ensure 
continuing and improved supply of raw material to forest industries. 
However, increasing attention is being given to techniques that 
will assist in the management of forests for less tangible but 
equally vital values concerned with the contribution of the forest 
resource to other industries such as tourism, recreation, the 
preservation of wildlife habitats, the protection of water resources 
and climate. 


7. During 1968-69, the professional staff engaged in resource 


and management research was 18), with a support staff of 312 man-years, 


equivalent in total to about 23% of the Forestry Branch staff. 
Activity 2 - Forest Protection 
8. Fire, insects and disease play major roles in the cycle 


of growth, decay and rejuvenation of the forests, and controlled 
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fires are often used as a silvicultural tool. However, outbreaks 
of these major forest influences threaten our forest economy by 
a loss that has been estinated at about 2 billion cu. ft. of wood 
per year. Protection problems are most acute in softwood forests, 
which comprise our major commercial species. They constitute 
stands that are most susceptible to fire -- the different species 
showing different flammability characteristics. They also rate 
high in vulnerability to attack by insects and diseases. Vulner- 
ability tends to be highest in older mature stands, such as those 
that are still relatively inaccessible. Those that succumb to 
insect or disease attack themselves constitute a high fire hazard, 
and thereby create a strong interrelationship between these forest 
influences. The Forestry Branch's objectives in forest protection 
are to provide the basic information necessary for advising forest 
managers on the most effective means to provide protection against 
fire, insects and diseases. The Branch also conducts surveys of 
pests, as well as of the damage caused by them, t 
% During 1968-69, 661 man-years (professional and support. 
staff) are expended on protection research. This is equivalent 
in total to about 30% of the Forestry Branch staff. 
Activity 3 - Forest Products 
10. The objective of the research program carried out at the 
two Forest Products Laboratories is to promote increased efficiency 
and maximum utilization in timber harvesting and in conversion of 
wood to saleable products. In 1968-69, the research strength is 
99 professional man-years and 149 man-years of technical support. 
This is equivalent to 11% of the Forestry Branch staff. This 
major activity of research is generally considered under eight 
sub-activities. 
Activity | - Forest Economics 

11. The objectives of this activity are to carry out 
studies that will: 

(a) Appraise Forestry Branch programs for economic priority. 


(b) Evaluate wood costs and productivity. 23 
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(c) Provide an understanding of the full potential for many 
uses of forest resources, 
(d) Analyse the structure of forest industry and inter-industry 
relationships in Canada, 
(e) Appraise present and future consumption patterns, levels 
of demand and the impact of trade and monetary policies 
on marketing forest-based commodities. 
(f) Develop and adapt economic and statistical models to forest- 
based activities. 
a2. In 1968-69, a total of 62 man-years has been devoted to 
research in forest economics. This is equivalent to about 3% of 
the Forestry Branch staff. Part of this research program must 
be closely coordinated with the research in other major activities, 
and this is achieved by assigning economists to the task force set 
up to carry out a major project. 
13. Research in economics requires development of analytical 
procedures and appraisal of techniques and methods of retrieving 
information that can be applied to the forest economy. 
Activity 5 - Application of Research Findings 
14. There are three aspects that are delineated under this 
major activity - (a) liaison, (b) research development, and 
(c) demonstration, They involve in 1968-69 a total of 163 man- 
years or approximately 8% of the total staff of the Forestry Branch. 
Details of this portion of the program are presented in Section 
2.7 (a) under communication of results of research. 
Activity 6 - Research Services 
15. This activity can be subdivided into four sub-activities. 
Each is the responsibility of the following service units: 
Biometrics, Library, Scientific Editing, and Photographic and 
Drafting. In 1968-69, 13) man-years are involved and this is 
approximately 6% of the total of the Forestry Branch. 
Activity 7 - Research Administration and Management 
16, The remainder of the staff of the Branch is responsible 


for the administration and management of the research program. This 
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amounted in 1968-69 to 09 man-years or 19% of the total. This 
portion of the staff is responsible first of all for directing 
and coordinating the total research program of the Branch. In 
addition, they provide service relating to personnel management, 
purchasing, inventory maintenance, budgetary control. The 
engineering and maintenance staff is responsible for the mainter.- 


ance of research laboratories, greenhouses, etc. 


2.9 (2) 
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Sixteen case histories of what are considered to be among 
the most significant and best projects completed by the Forestry 
Branch within the last five years are given in Appendix 2.9 (2a 


These are presented under three categories as follows: 


Basic Research 
- Cellular physiology and biochemistry of conifers 
- Chemistry of western red cedar 
- The dynamics of epidemic spruce budworm populations 
- Cryptosporiopsin - an antibiotic produced by crypto- 
sporiopsis sp., a fungus isolated from yellow birch 


- Bacillus thuringiensis as an insecticide 


Applied Research 
- Development of a large-scale aerial photography -- 


radar altimeter system of forest and land inventories 
- Non-destructive testing of construction lumber 
- Simulation models for tree harvesting machines 
- Forest fire hazard forecasting 
- Control of dwarf mistletoe in lodgepole pine stands 
- Laboratory evaluation of insecticides against forest 
insects, with special reference to the development 


of insecticide resistance 


Developmental Research 


- The use of cutting classes in forest surveys 


Development of an airborne infrared forest fire mapping 
and detection system 
- Veneer production instrumentation 


- A moment connector for glued-laminated timbers 


Growing and planting forest trees in containers 
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Organizations not currently engaged 
in scientific activities 


The Forestry Branch program, because it is mainly 
research oriented rather than operational, by its very nature 
can be readily altered to implement and to take advantage of 
advances in technology. Examples of areas of research that are 


likely to be affected by various innovations are discussed below. 


Resource and Management Research 
2. Surveys aimed at classifying land and recording damage 


by insects, diseases-and fire are likely to be enhanced through 
advances in air-photo interpretation procedures. Technological 
improvements can be expected in new sensing techniques, orbital 
imagery, colour and false-colour photography, and attendant inter- 
pretation methodology. 

3. To remain competitive, the forest industry in Canada 
must make new technological advances in mechanized harvesting. 
This will present new problems in silviculture and forest manage- 
ment. Silviculturists may be expected in the future to produce 
forests that have the necessary structure and uniform size over 
large areas to accommodate revolutionary harvesting equipment. 
This will require investigation of problems in the utilization 
of whole trees, and will also bring about new concepts and 
approaches to regeneration, promotion of rapid growth, and 


measurement of forest production. 


Tree Biology 
he Changes in technology will no doubt have important 


influences on research in tree biology and soils. Changing 
techniques of harvesting, reforestation and site amelioration 
will have major effects on soil flora, fauna, and physical and 
chemical properties, making necessary much work in soils research 
to assess and develop new procedures. Likewise, advances in pulp 
and paper technology will alter the types of raw material and 
tree species required for pulp and paper and other products 
derived from wood and this will have an important influence on 


program objectives in forest genetics and tree improvement. 
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Forest Protection 
5. Increased use of mechanical harvesters will lead to 
establishment of man-made forests that will be uniform in species 
composition and age over vast areas. This will result in higher 
populations of insects and diseases in the young stands, plantat- 
ions and nurseries. The Forestry Branch's research program in 
protection will be greatly influenced. Methods for controlling 
insects and diseases will become more selective. Proponents of 
chemical control will work towards ultra low-volume sprays which 
will tend to reduce costs and hazards. In special cases, chem- 
ical control will be replaced by biological controls of various 
kinds, including sterilization techniques for harmful insects, 
and the use of antibiotics against tree diseases. 
6. Important advances are being made in the use of infra- 
red film for fire detection and mapping. This and other develop- 
ments will tend to modify future fire research and control pro= 
grams. This is true also with respect to improvements in the use 
of chemical retardants for short and long-term fire suppression, 
If cheap 'packaged' power became available, surveillance and 
suppression helicopters might be employed to hover over fixed 
points at heights of 1,000 to 2,000 feet on 2h-hour duty, when 
desirable. Provision of such facilities would necessitate a 


radical redirection of forest fire research programs. 


Forest Products 
Te Continuous modification of the research and development 
programs in wood utilization is being experienced because of new 
developments. Such innovations as the following are expected to 
have major effects on wood utilization research: (a) engineering 
developments in mechanical harvesting equipment will have far- 


reaching effects on wood procurement; (b) new technology will 


assist in development of new means for non-destructive determination 


of wood strength, extent of decay, moisture content, and specific 
gravity; (c) new technology in the physical and engineering 


sciences will permit the development of revolutionary methods of 
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cutting and shaping wood with minimum saw-kerf and much improved 
surface properties; and (d) new chemistry technology could lead 
to new pulping processes giving higher yields and more valuable 


by-products, and with much reduced pollution effects. 


2.10 (3) 
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The Forestry Branch, in the normal operation of its 


program, seeks scientific and technical advice in a number of 


areas, such as: 


‘This 


2. 


disciplines that are peripheral to those normally covered 
by the Branch staff 

other agencies concerned with the same forestry disciplines 
to ensure coordination or collaboration 

forest management agencies and wood-based industries for 
advice on priorities for problems requiring study 

agencies setting specifications for such things as insect- 
icides, herbicides and fertilizers 

taxonomists concerned with special groups of insects or 
fungi 

agencies with facilities for equipment modification or 
development 

type of assistance is obtained from: 

other federal departments and agencies such as the National 
Research Council, Atomic Energy of Canada Limited, Department 
of Agriculture, Department of Energy, Mines and Resources, 
Department of Transport, jest on Museum, etc. 

Canadian and foreign universities 

provincial and private research foundations 

Canadian Standards Association 

forest industry agencies or associations such as the Pulp 
and Paper Research Institute of Canada, or the numerous 
Lumbermen's Associations 

Canadian manufacturers of chemicals, data processing equip- 
ment, and machinery, etc. 

research organizations of foreign governments 

international research organizations, for example, the 
International Union of Forestry Research Organizations 


Other scientific and technical agencies seek advice from 


members of the Forestry Branch on a wide range of topics, a few 
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of which are: 


reviewing manuscripts of scientific articles proposed for 
publication 

consultation in methods of protection and control of pests 
and fire 

development of new uses of wood 

establishment of standards for wood and wood products 
training personnel on the job 


feasibility studies of new procedures and processes 
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APPENDIX 2.2 (a) 


EXTRACTS FROM THE FORESTRY DEVELOPMENT AND 
RESEARCH ACT (OFFICE CONSOLIDATION) RELATING 
TO SCIENTIFIC ACTIVITIES OF THE FORESTRY BRANCH 
PART I 
DEVELOPMENT AND RESEARCH 


(1) Subject to section 24 of the Government 


anization Act, 1966, respecting the duties, powers and functions 


of the Minister in relation to the forest resources of Canada over 


which the Parliament of Canada has jurisdiction, the Minister 


(a) 


(b) 


(c) 


(a) 


(e) 


shall provide for the conduct of research relating to the 
protection, management and utilization of the forest resources 
of Canada and the better utilization of forest products and 

may establish and maintain laboratories and other necessary 
facilities for such purposes; 

may undertake, promote or recommend measures for the encourage- 
ment of public co-operation in the protection and wise use of 
the forest resources of Canada; 

with the approval of the Governor in Council, may enter into 
agreements with the government of any province or with any 
person for forest protection and management or forest utiliz- 
ation, for the conduct of research related thereto, or for 
forestry publicity or education; 

may provide for the making of forestry surveys and provide 
advice relating to the protection and management of forests 

on lands administered by any department or agency of the 
Government of Canada or belonging to Her Majesty in right of 
Canada; and 

at the request of any department or agency of the Government of 
Canada, may assume responsibility for the protection and manage- 
ment, including the disposal of timber and other forest products, 
of any forest on lands administered by such department or agency. 


(2) In carrying out his duties and functions under 


this Act, the Minister may consult with and inaugurate conferences of 


provincial or municipal authorities, universities, representatives of 


indivatrvy or other interested persons. 


Science Policy 2301 


(3) The Minister may conduct economic studies relating 
to the forest resources, forest industries and marketing of forest products, 
make investigations designed to aid the forest industries and woodlot owners 
of Canada and assist external aid programs relating to forestry. 

(4) The Minister has, in relation to silviculture, the like 
powers, duties and functions as he has under this Act in relation to the 
protection and management of the forest resources of Canada, and the Minister 
has in relation to the disposal of grass and forest products and to the 
granting of grazing rights or other rights in respect of the natural produce 


of the soil, the like powers as he has under this Act in relation to timber, 


PART II 
FOREST EXPERIMENTAL AREAS 
Te The Governor in Council may establish as a Forest Experi- 
mental Area 
‘(a) lands belonging to Her Majesty in right of Canada; and 
(>) lands provided therefor, pursuant to an agreement with the 
government of any province, by the government of the 
province or any person in the province ; 
and may at any time withdraw lands from or add lands to a Forest Experimental 
Area, 
8. Subject to this Act, the Minister may within any Forest 
Experimental Area do such acts and construct such works as he deems necessary 
for forest protection and management, including the disposal of timber and 
other forest products, and for forest research, 
9 Subject to section 7, the Governor in Council may make 
regulations for the protection, care and management of Forest Experimental 
Areas, and, without restricting the generality of the foregoing, may make 
regulations respecting 
(a) the cutting, removal and disposal of timber, the 
establishment and use of reservoirs, waterpower sites, 
power transmission lines, telegraph and telephone lines, 
and any other use not inconsistent with the purposes of 
this Act, and the granting of leases and permits therefor; 


(b) the protection of the flora; 
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(a) 


(e) 


(f) 
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the prevention and extinguishment of fires in or 
threatening a Forest Experimental Area; 

the regulation and prohibition of traffic and the 
carrying on of businesses and other activities in 
Forest Experimental Areas, and the abatement and 
prevention of nuisances therein; 

the removal and exclusion of trespassers and of 
persons failing to comply with the regulations; and 
the prevention of trespass, mutilation or destruction 
of trees and destruction or damaging of buildings, 
materials or notices used in connection with the 
administration or management of any Forest Fxperimental 


Area. 


10. 


ll. 


12. 


13. 


16. 
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APPENDIX 2.2 (d) 


EXAMPLES OF SUBJECT MATTER COVERED INFORMALLY BY 

DISCUSSION BETWEEN RESEARCH STAFF OF THE FORESTRY 

BRANCH AND THEIR PROFESSIONAL COUNTERPARTS IN THE 
FORESTRY COMMUNITY OF CANADA 


Forestland classification, mapping, capability rating. 

Site preparation as an aid to regeneration and reforestation. 

Increased yield through forest fertilization. 

Improved inventory procedures through use of large-scale aerial 
photographs and newly-developed altimeter. 

Simulation studies of stand development and harvesting practice 
as an aid to harvesting methodology and equipment design. 

Silvicultural use of fire in stand conversion and renewal. 

Fire hazard rating and fire weather forecasting. 

Fire detection and use of infrared scanner. 

Performance studies of water bombing aircraft. 

Studies of fire control strategy, relative to differential rates 
of expenditure on detection, pre-suppression and supression 
activities. 

Detection and appraisal of insect outbreaks, all regions, but 
particularly Newfoundland, New Brunswick, Quebec, Ontario, 
and British Columbia, 

Insect control investigations and direct contributions to control 
operations utilizing insecticides, introduced parasites, and 
pathogenic microorganisms. 

Studies of pesticide residues and hazards to non-target species, 
modifications of insecticide formulations and methods of 
application to reduce undesirable side-effects. 

Control of forest nursery diseases. 

Contributions to management of mature timber stands affected by 
timber decays. 

Development of non-destructive tests of strength in structural 


timbers. 
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17. 
18. 


19. 


20. 
2l. 
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Prevention of stain in packaged green lumber. 

More economical seasoning of lumber. 

Quality control in plywood manufacturing, through devices to 
improve uniformity in veneer thickness and detect gaps in 
glue line. 

Pulping of "weed" species and degraded wood. 

Economic studies of reforestation. 


Studies of production and use of construction grade plywood. 
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APPENDIX 2.5)c)i 


COUNTRY OF BIRTH 


Country 
(current name) 


Argentina 
Australia 
Austria 

Bel gium 

Canada 

China, Nationalist 
China, People's Republic 
Cuba 

Cyprus 
Czechoslovakia 
Denmark 
Finland 

France 
Germany, East 
Germany, Federal Republic 
Greece 

Haiti 

Hungary 

India 
Indonesia 
Ireland 
Jamaica 

Japan 

Korea, North 
Netherlands 
New Zealand 
Norway 
Pakistan 
Philippines 
Poland 

Romania 
Singapore 
South Africa 
Spain 

Sweden 
Switzerland 
Thailand 
Turkey 
U.S.S.R. 
United Arab Republic 
United Kingdom 
United States 
Vietnam, South 
Yugoslavia 
Zambia 


Degree Level and Numbers 


Bachelor Master Doc tor 
~ ~ a 
3 - 1 
> ° 2 
nt % 1 
97 105 100 


=) 
POOR eR he 88a A SA riieas oy tar CR ee ee ee 


Mw 
Pi rPoririwnti nrrirens MUP ERP HPEORPPEe, MPmr tt eM mWwe tb On 


brP K 
PRIiEeiNWIEMtirPrrtitr eri nNepairwmetesp te eew rPiEeNrPNErRM Eker) ke 


hw 
8 


133 227 


2305 


2306 Special Committee 


APPENDIX 2.5)c)4i 


COUNTRY IN WHICH SECONDARY EDUCATION TAKEN 


Degree Level and Numbers 


Count 
—— Bachelor Master Doctor 
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Belgium 
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Ceylon 
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COUNTRY IN WHICH DEGREE TAKEN 


Country 


Australia 
Austria 
Belgium 

Canada 

Cuba 

Denmark 
Finland 

France 
Germany, Federal Republic 
Haiti 

Hungary 

India 

Japan 
Netherlands 
New Zealand 
Pakistan 

South Africa 
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Sweden 
Switzerland 
Turkey 
U.S.S.R. 
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United States 
Yugoslavia 
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APPENDIX 2.5)c)iv 


NUMBER OF PROFESSIONAL PERSONNEL IN EACH 
DEGREE LEVEL IN RELATION TO YEARS SINCE GRADUATION 
AND TO LENGTH OF EMPLOYMENT WITH THE PRESENT ORGANIZATION 
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APPENDIX 2.8 (h) 


CONFERENCES, WORKSHOPS, MEETINGS, SYMPOSIA, ETC. 
ATTENDED BY PERSONNEL OF THE FORESTRY BRANCH 


Workshops, Councils, Symposia, etc. 
Agricultural Meteorology Conference of the American Meteorology Society 


Annual Symposium on Biomathematics and Computer Science 
Canadian Forest Tree Improvement Committee 
Canadian Joint Wood Chemistry Symposium 
Canadian Pulp and Paper Association 
(i) Logging Section 
(ii) Fire Control Section 
Central International Forest Insect and Disease Work Conference 
Clinic on Library Application of Data Processing 
Commonwealth Institute of Biological Control Insect Pathology Colloquium 
Conference on Applied Meteorology 
Conference on Artificial Regeneration, Ontario 
Conference on Fire and Forest Meteorology 
Council of Biology Editors 
Federal Societies of Paint Technology 
Fifteenth Professional Photographers Association of Canada Seminar 
Forest Engineering Conference 
Forest Microclimate Symposia 
Forest Micrometeorology Symposium 
Harvard Conference on Forest Production 
Inter-mountain Forest Fire Research Conference 
Lake States Biological Conference 
Lake States Entomological Workshop 
Lake States Forest Products Convention 
Lake Superior Biological Conference 
Montreal Special Libraries Association 
Muskeg Research Conference 
National Fire Prevention Association 
National Soils Survey Committee 
National Weed Committee 


National Xmas Tree Growers Association 


o 
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‘North American Forest Soils Conference 
Northeastern Fire Control Compact 

Northeastern Forest Disease Workshop 
Northeastern Forest Fire Research Conference 
Northeastern Forest Pest Council 

Northeastern Forest Tree Improvement Conference 
Northeastern Loggers Conference 

Northeastern U.S. Forest Economics Association 
Northwest Forest Soils Council 

Sixth Cellulose Conference 

Sixth Central States Forest Improvement Conference 
Special Libraries Conference (Minneapolis) 
Sugar Maple Conference 

Tall Timbers Fire Ecology Conference 
Tripartite Chemical Engineering Conference 
Weekly Newspapers Association (Annual Meeting) 
Western Dry Kiln Club Meetings 

Western Fire-Weather Meteorologists Conference 
Western Forest Disease Work Conference 
Western Forest Insect Work Conference 

Western Snow Conference 


Western U.S. Forest Economics Association 


(b) National Conferences 
Acadian Entomological Society 
Agricultural Institute of Canada (Soils Section) 
Alberta Entomological Society 
Alberta Phytopathological Society 
Association Canadienne des bibliothecaires de langue francaise, Québec 
Association Canadienne de la radio et de la television de langue frangaise 
Association canadienne-frangaise pour 1'Avancement des Sciences 
Association des hebdomadaires de langue francaise 
Association des Manufacturiers de bois de sciage du Québec, Quebec 
Atlantic Provinces Economic Council 
Biological Council of Canada 


B. C. Truck Loggers! Convention 
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Canadian Agricultural Economics Association 
Canadian Association of Geographers 
Canadian Association of Physicists 
Canadian Botanical Society 
Canadian Economics Association 
Canadian Industrial Editors Association 
Canadian Institute of Forestry (National and section meetings) 
Canadian Library Association 
Canadian Lumbermen's Association 
Canadian Phytopathological Society 
Canadian Political Science Association 
Canadian Public Relations Society 
Canadian Pulp and Paper Association 
(i) Woodlands Section 

(41) Technical Section 
Canadian Society of Microbiologists 
Canadian Society of Plant Physiologists 
Canadian Society of Soil Science 
Chemical Institute of Canada 
Engineering Institute of Canada 
Entomological Society of British Columbia 
Entomological Society of Canada 
Entomological Society of Ontario 
Entomological Society of Quebec 
Genetics Society of Canada 
Public Service Association, Ottawa 
Quebec Lumber Manufacturers! Association 
Quebec Society for Protection of Plants 


Western Forest Genetics Association 


(c) International Conferences 
Air Pollution Control Association 
American Association for the Advancement of Science 
American Association for Conservation Information 
American Chemical Society 


American Congress of Surveys and Mapping 


Ss 
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American Economics Association 

American Federation of Information Processing Societies 
American Management Association 

American Phytopathology Society 

American Society of Agricultural Engineers 

American Society of Electrical Engineers 

American Society of Microbiology 

American Society of Photogrammetry 

American Society of Plant Physiology 

American Society of Protozoologists 

American Society of Quality Control 

American Society of Ventilating and Air Conditioning Engineers 
American Statistical Association 

American Wood Preservers Association 

Association of Official Analytical Chemists 

Biological Photographic Association 

Biometrics Society of America 

Commonwealth Agricultural Bureaux Conference 
Commonwealth Forestry Conference 

Eastern Regional Publisher Personnel Association 
Economic Commission for Europe 

Electron Microscope Society of America 

Entomological Society of America 

Federation of American Societies for Experimental Biology 
Federation Internationale de Documentation 

Federation of Societies for Paint Technology 

First Canadian Conference on Micrometeorology 

Food and Agriculture Organization (FAO) 


(1) Biennial Conferences 
Technical Committee on Forest and Forest Industries 


(41) International Poplar Commission 
(iii) Advisory Committee of Experts on Forestry Education 


(iv) Committee on Wood-Based Panel Products 


(v) North 


Working Groups on: 


Special Committee 


American Forestry Commission 

Forest Insects and Diseases 
Forest Fire Control 

Wildlife and Outdoor Recreation 


Forest Tree Improvement 


(vi) FAO/IUFRO Committee on Bibliography and Terminology 


(wii) World 


Forestry Congresses _ 


Forest Products Research Society 


International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 
International 


International 


Agricultural Aviation Society 
Association of Scientific Hydrology 
Biological Program 

Conference on Biochemistry 
Conference of Data Processing 
Conference of Photobiology 

Congress of Entomology 
Congress of Photogrammetry 
Congress of Plant Pathology 
Congress of Soil Science 

Great Plains Conference of Entomologists 
Heat Transfer Conference 

Marketing Conference 

Plant Propagators Society 

Symposium on Chemistry 

Symposium on Ecosystems 

Symposium on Macromolecular Chemistry 
Symposium on Watersheds 


Union of Forest Research Organizations 


(various Sections and Working Groups) 


Mycological Society of America 


Northeastern Furniture Dimension Association 


Organization for Economic Cooperation and Development 


Rural Sociological Society of America 


Society of American Foresters 


Society of Experimental Stress Analysis 


Society of Invertebrate Pathology 


Special Libraries Association (International) 
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Technical Association of Pulp and Paper Industry 
Tissue Culture Association 
Western Forestry Conference 
Western U.S. Forest Economics Association 
World Meteorological Organization 
(1) Commission for Agricultural Meteorology, Fourth Session 
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APPENDIX 2.9 (1) 


SUB-ACTIVITIES OF SEVERAL OF THE MAJOR 
ACTIVITIES OF THE FORESTRY BRANCH 


Activity 1. Resource and Management Research 
Sub-Activity (a) - Land Classification 

Research in land classification is directed toward attaining a 
better knowledge of the land resource to provide for optimum use and to 
relate this to information on tree biology that can be used in some prac- 
tical manner in forest management. Classification of land according to its 
physical features and ability to produce forests is a prerequisite for long- 
term planning, both for forestry and associated multiple use. The work 
involves the initial classification of forestland in terms of physical and 
ecological characteristics, and will require knowledge in such disciplines 
as air photo interpretation with respect to surficial geology, soils, and 
vegetation types. There will also be special problems concerned with class- 
ification of currently non-productive bog land. In addition, there is a 
program in hydrology, which studies the effect of manipulating the tree cover 
on the quantity and quality of the water yielded by the forested area. This 
program is brought about through the coordination of research by specialists 


in hydrology, geomorphology, pedology, ecology, botany, meteorology, and 


silviculture. 
Sub-Activity (b) - Forest Soils 
2. Basic research in forest soils complements the work in land class- 


ification. Studies of soil chemistry, physics, fertility, genesis, micro- 
biology, and pedology are undertaken to provide the knowledge necessary to 
predict and improve tree growth. Also, tree nutrition problems are a major 
concern in reforestation programs and the use of fertilizers provides one 

of the few proven means of increasing forest production. Preliminary work 
is being carried out on the study of chemical properties of soils to deter- 
mine their long-term productivity, and on a study of nutrient uptake and 
cycling for various forest types. Also, investigations are underway on soil 
biology to determine the role of soil fauna in litter breakdown and on 


microbial response to insecticides. 


ae 
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Sub-Activity (c) - Inventory and Mensuration 


SO pere Forest mensuration provides the information and techniques 
necessary to express the status and behaviour of trees and forests in 
quantitative terms. Research undertaken in this sub-activity covers the 
development of forest inventory and survey methods, including particularly 
the photogrammetric measurement and interpretation of aerial photographs 
for forestry purposes. Efficient methods of measuring the tree and stand 
size (volume, height, diameter, and area) are devised and tested. Methods 
of evaluating the growth and yield of forests over a range of conditions 
and long periods of time are requiréd to provide data for the planning of 
forestry operations. Techniques are developed for organizing all relevant 
information for forest properties into efficient plans of management, 
including the regulation of the allowable cut to achieve management 
objectives. Also, mathematical models of forests are constructed to permit 
systems simulation for the development of efficient silvicultural and 
harvesting programs. 

Nes Much of this program is carried out in cooperation with other 
agencies. An example is the use of large=scale aerial photographs in 
conjunction with a radar altimeter, developed cooperatively with the 
National Research Council, to permit the measurement of tree size and 
other stand characteristics independently of ground control through accur- 
ate determination of photographic scale from the altimeter. Another major 
cooperative project is in logging research that will incorporate studies 
by economists, mechanical engineers, mensurationists, silviculturists, and 


others in the development of harvesting systems that will reduce wood costs 


at the mill. 
Sub-Activity (d) - Silviculture 
oe Silviculture is the theory and practice of controlling forest 


establishment, composition, and growth. Much of the control is exercised 

at the time of harvesting through modifications of cutting methods, seed 

bed preparation, and reforestation, but subsequent operations such as 
thinning, pruning, and improvement cuttings throughout the rotation influence 


growth and quality. The objective is to ensure future wood supplies at 
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minimum cost. The research programs are organized with no sharp dividing 
line between basic and applied studies, and these studies usually relate 

to problem solving in particular forest types or locations. Examples are 
problems in the spruce-fir forests of eastern Canada, the black spruce 
forests of northern Canada, the mixedwood stands in southern Quebec and the 
Maritimes, the tolerant hardwoods in southern Ontario, the white spruce-aspen 
stands of the prairies, Douglas fir in various mixtures at the west coast, the 
various mixtures of conifers in the interior of British Columbia, and pure 
pine stands or pine mixtures in different parts of Canada. 

6. During the past ten years there has been a revolution in harvesting 
methods and an overall mechanization of forestry operations. Silviculture 
must now meld biological and ecological knowledge with new technological 
advances. Emphasis is placed on use of mechanization in afforesting and 
reforesting lands which fail to regenerate following fire or harvesting. 

This covers such subjects as container planting, aerial seeding by heli- 
copter, mechanical scarification of soils, use of herbicides to control 
competing vegetation, the use of fire to prepare seed beds, as well as 
fertilization and drainage of wet sites. 

Te This coordinated program requires the knowledge obtained from 


research in a wide number of specialities in soils, ecology, and biology. 


Sub-Activity (e) - Tree Biology 
8. A comprehensive program of forest research or forest management 
is dependent upon fundamental knowledge of the biological characteristics 
and basic behaviour of individual trees and tree species. The current 
program in this sub-activity embraces silvics, forest genetics and tree 
breeding, tree physiology, biochemistry, nutrition, and morphology. 
9. Forest genetics and tree breeding research aim to produce genet- 
ically improved tree seed for use in reforestation programs. Investigations 
in silvics provide information on the response of tree species to environ- 
mental factors, such as light, temperature, anda moisture. Research into root 
development and its relationship to stem and crown growth are also included. 
10. Research in tree physiology, biochemistry, and morphology includes 


studies of the form and structure of trees and of their life processes, to 
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determine how the various processes can be controlled. Work in progresa 
includes investigations of such processes as photosynthesis, respiration, 
nitrogen metabolism, nutrient cycling, and water economy in the trees, the 


development of hormones to regulate growth and flowering, etc. 


Activity 2. Forest Protection 

Sub-Activity (a) - Forest Fire 
ll. This sub-activity is broken into several projects that aim to 
solve the most pressing problems facing agencies responsible for detection, 
prevention, suppression and control of forest fires, as well as the use of 
fire as a management tool in Canada. Damage appraisal for forest fire losses 
is also included. 
12. Rating and forecasting fire danger is dependent upon development 
of indexes of hazard and danger that permit a mathematical rating of the 
potential for ignition of forest fires, and the difficulty of suppressing 
fires underway. This requires research in a broad range of disciplines, 
such as meteorology, physics, chemistry, mathematics, and statistical sampling. 
13. A major problem in forecasting fire damage and fire behaviour is 
based on the type of fuel available for burning. Research in fire behaviour 
and fuel-type classification involves studies on the size, arrangement and 
moisture content of the various types of fuels in forest stands and in the 
chemistry and physics of fires as related to forest fire intensity. 
14. Much of the work in forest fire suppression involves research into 
the use of aircraft. water discharge patterns for all water bombers commonly 
used in Canada are investigated and studies are underway to determine the 
relative efficiencies and optimum disposition of aircraft of different capac- 
ities. Research is also carried on in the use and development of fire 
fighting equipment, such as hand tools, power pumps, and forestry hose. 
Also, investigations are made of the use of foams, slurries, chemicals and 
wetting agents in suppressing fires. 
15. The use of fire as a forest management tool is becoming more 
common in Canada, especially as a means of preparing seed beds for regen- 
erating new forest stands and, also, for removing large quantities of 


slash that create a fire hazard. 
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16. -A considerable amount of investigation has been made of different 
methods of fire detection and involves developing systematic means of 
locating fire towers, systems of using aircraft for forest fire detection 
and for combining their use with fire towers, use of infrared scanning 
devices and radio and, more recently, investigations are being developed 

on the use of satellites to detect forest fires. Studies have been made of 
different means of planning detection and suppression systems for forest 
fires on small and large areas. These are related to forest fire hazard 
and to projections of damage. A considerable amount of work has gone into 


the development of analytical techniques for forest fire appraisal, 


Sub-Activity (b) - Insect and Disease Survey 


17. The Forest Insect and Disease Survey is a coordinated program 
that operates continuously from seven regional establishments. Its primary 
purpose is the surveillance of all forestlands to detect and appraise insect 
and disease outbreaks and conduct an annual census of both native and accid- 
entally introduced foreign pests. This Survey is supported by research in 
morphology and taxonomy of the various life stages of forest insects, and 
in mycology; development of sampling designs and techniques for biological 
assessment of populations of insects; and also the development of means for 
biologically assessing control programs. Other related studies include 
economic analysis of damage caused by insects and disease and cost-benefit 
analyses of operations aimed at reducing forest losses. 

Sub-Activity (c) - Entomology 
18. The research in entomology is largely concerned with specific 
regional problems but there are also two Institutes that are concerned 
with control tactics that involve the use of chemicals or disease organisms. 
Most forest trees are susceptible to attack by many kinds of insects, but 
the main emphasis of the research program is concerned with those tree 
species that are most wulnerable to attack and developing control measures 
where tree mortality is likely to exceed tolerable levels. As a consequence, 
predictions of changes in insect populations are required. This requires a 
considerable amount of research into the population dynamics of different 


species and involves studies in ecology, nutrition, meteorology, genetics, 
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physiology, predation, parasitism, insect pathology (mycology, bacteriology 
and virology), etc. 

19. Approaches to control feature cultural, biological or chemical 
methods, Cultural control attempts to adjust planting or cutting practices 
with the view to reducing losses and is closely related to changes in envir- 
onmental conditions or accessibility of food that can be brought about by 
silvicultural techniques. Biological control is concerned not only with 

the introduction and manipulation of parasites, predators, and pathogenic 
micro-organisms, but also the manipulation of hormones, insect sterilants, 
and attractants. Chemical control, especially the aerial application of 
chemical insecticides, has been widely used to date. It requires substan- 
tial research in developing means for dispersing the insecticide evenly and 
effectively, development of techniques for biologically assaying the results, 
as well as the development of techniques for following the path of the 
insecticide throughout the ecosystem and its affect upon other biological 


forms in the ecosystem. 


Sub-Activity (d) - Forest Diseases 


20. Tree diseases in Canada cause mortality to merchantable timber, 
destruction of wood in living trees, reduced growth of trees, and delay 
the natural restocking of forestlands, as well as reduce the value of wood 
products in storage or in use. The research program in diseases is directed 
toward the solution of the most serious disease problems and the develop- 
ment of means for their control. The program is designed to reduce losses 
to acceptable levels, either through adjustments in forest management 
practices, or directly through the application of chemicals and cultural 
procedures. The most important disease problems include decays, nursery 
diseases, dwarf mistletoes, root rots, cankers and die-backs, and foliage 
diseases. Research has shown how to correlate the amount of decay with 
tree age, diameter, external indicators, and other factors that provide 
methods of assessing decay as a general procedure in forest inventory 
methods. Other studies have made possible more effective utilization 
through the definition of priority cutting schedules in mature and over- 


mature timber. Research on decay and deterioration of forest stands 


2322 


Special Committee 


injured or killed by insects, fire, wind, or some other cause has provided 
information that has made it possible to economically salvage such wood 
for industrial use, 

dl. Research on nursery diseases involves the treatment of seed and 
nursery soil with fungicides to reduce lossess In plantations, research 
is carried out on root rot, and control measures are being developed as a 
result of studies of the parasitism and epidemiology of the casual fungi 
in relation to the physiology and ecology of the trees. This program of 
research involved a coordinated study throughout the country in mycology, 
bacteriology, virology, nutrition, ecology, and physiology of the micro- 
organisms related to other research programs in the physiology and ecology 


of the host trees and to silvicultural techniques for control methods. 


Activity 3. Forest Products 

Sub-Activity (a) - Wood Products 
22. This sub-activity is concerned with research in wood anatomy 
and the mechanical and physical properties of wood. This requires studies, 
under high magnification, of the fine structures of wood and of the cell 
wall properties of wood, and relating these micro-structures to strength 
properties of wood under various types of uses. Studies in physics relate 


the macro-structures of the wood to strength properties in use and also to 


treatment of the wood with various types of coatings or preservatives. 


Sub-Activity (b) - Protection 
23. This sub-activity is concerned with research into the development 
of techniques for protecting wood against fire, insects, stain, decay, and 
weathering. Chemical studies aim to formulate fire retardants, insectic- 
ides, and fungicides that, when applied to the wood, will inhibit losses 
or reduce them to a tolerable level. An important part of this research 
is the development of improved techniques for impregnating wood with 
preservatives. A considerable amount of research is done in the physics 
of fire in wooden structures in cooperation with the National Research 
Council. Techniques are developed to measure the rate of progress of 


deterioration or damage by these varying agencies. At the present time, 
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& very pressing problem is the development of techniques to comtrol decay 


of wood chips stored in large volumes at pulp mills. 


Sub-Activity (c) - Structural Applications 


2h. Research in this sub-activity studies the strength of different 
types of wooden structures with an aim to developing trusses, beams, roofs, 
and other types of structures that will carry the required load and use a 
minimum amount of wood. Much of the results of research into the physical 


properties of wood is tied into this program, 


Sub-Activity (d) - Utilization 


256 This sub-activity incorporates research in harvesting in the 
forest, sawmilling, veneering, seasoning, machining, and secondary con- 
version. A large number of individual projects in mechanical engineering, 
electrical engineering, physics, and related fields, is coordinated into 

the development of machines, such as winches, saws, shears, barkers, limbers, 
pruning tools, kilns, knives, lathes, and the many types of machines such as 
sanders and planes that are needed in breaking down wood into different sizes 


and in machining and finishing it for final use. 


Sub-Activity (e) - Wood Chemistry 


26. Many species of trees contain chemicals that prohibit the use 

of the wood for many purposes. For instance, cedars contain compounds 

that quickly corrode the vessels used in pulping and paper making. Chemical 
research identifies these compounds and develops techniques for removing 
them from the wood and permitting the use of cedar for pulp and paper. Many 
Canadian woods, as well as imported woods, are studied with respect to their 
chemical content and the effect of these chemicals on different wood proc- 
esses and uses with an aim to identifying the harmful or undesirable ones 
and removing them or rendering them ineffective. 

27. Research in chemistry also is directed toward understanding the 
chemistry of many of the so-called by-products of the tree, such as bark, 
needles, lignin, various extractives etc., and to identify the main chemical 
compounds that might be of economical importance. Also, attempts are made 


to reconstitute these wood by-products into other compounds or forms. 
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Sub-Activity (f) - Pulping 
28. Since a very high proportion of the wood harvested in Canada is 


subjected to the pulping process, it is desirable to try to improve exist- 
ing processes or develop new ones that would be more economical and probably 
provide new products. Other studies aim to develop processes that will 
permit use of damaged wood, wood now considered waste, and species of trees 


that are not now commonly used. 


Sub-Activity (g) - Packaging 


29. Studies in this sub-activity are mainly concerned with develop- 
ment of packages that will more effectively protect Canadian produce in 
shipment. Studies involve the design of new packages and techniques for 
testing them in use, and the development of pallets or other means of 


handling packaged goods when moved from one conveyor to another. 


Sub-Activity (h) - Gluing 
30. This sub-activity is concerned mainly with the gluing processes 
in the formation of plywood and other laminated structures. Chemical 
studies are used to test glues under the various conditions that the 
bonded wood may be subjected to in service. This is extended to develop- 
ment of techniques and machines for testing gluelines and for inspecting 
laminated products as they are manufactured. Such tests are based on studies 


in physics, especially ultrasonics. 


Activity 6. Research Services 

Sub-Activity (a) - Biometrics Services 
31. This is the largest component of this activity and includes the 
Biometrics Research Services unit in Ottawa, and also statistical and bio- 
metrical staff of field establishments. The Biometrics Research Services 
unit provides research and scientific consulting services and data proc- 
essing services to the Branch as a whole. Staff at field establishments 


partially serve immediate needs of regional research programs. 


Sub-Activity (b) - Library Services 
32. This includes the headquarters departmental library at Ottawa and 
librarian and secretarial staff serving individual libraries at other Branch 


establishments. 
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Sub-Activity (c) - Scientific Editing Services 
33. The staff at Ottawa includes an Editorial Services unit providing 
inal’ Gai torial processing for scientific and extension publications in 
English and French, and a French-English creative technical writing service. 
It also includes scientific editing staff serving the immediate needs at 


regional establishments. 


Sub-Activity (d) - Photographic and Drafting Services 


3h. This includes staff of regional laboratories serving these functions. 
Requirements of the Forestry Branch are served also by the Department's 


Graphic Unit in Ottawa. 
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APPENDIX 2.9)2)a 


CELLULAR PHYSIOLOGY AND 
BIOCHEMISTRY OF CONIFERS 

The aim of this project is to describe the growth, survival, and 
response of coniferous trees to changing parameters of the environment in 
molecular terms and thereby recapitulate and control embryonic growth and 
speed up the evolution of forest trees under asceptic and precise conditions. 
2s One research scientist and four technicians are employed on this 
research. Expenditures for the year 1967-68 were $12,526 for operation and 
maintenance and $22,65) for purchase of equipment. 
3. New metabolic paths, unknown before, in higher plants were 
revealed with the use of radioactive isotopes. Components of these paths 
fluctuate remarkably in level with season and during the day in growing 
regions of the tree revealing the locus whereby environmental effects on 
growth and differentiation are mediated at the molecular level. Levels of 
these nitrogenous molecules are also responsive to changes in mineral nut- 
rients and correlate with changes in climate. Some of these Cah 
resemble others possessing properties of pharmaceutical value and endowing 
organisms with resistance to radiation. Understanding of the role of nitrogen 
in metabolism has provided the basis for another highlight of economic 
importance. 
he Chemical methods were developed (a) to evaluate growth responses 
of conifers before visual symptoms appear, (b) to evaluate response of the 
spruce budworm to host species in a way that may be amenable to control the 
pest, and (c) to produce and grow single living cells of conifers for 
(1) vegetative reproduction of genetically-identical, living cells of conifers 
that show promise of organizing into embryos, (2) study of fermentation prod- 
ucts of high plant cells, (3) development of an assay system for the response 
to tree tissue to chemical agents and radiation, and () provide a model of 


optimal tissue yield of organized versus unorganized or cancer-like growth. 


Bibliographic citations - Can. J. Botany 6, 909-919, 921-928, 929-937, 
417-28 (1968); 45, 695-710. J. Insect Physiol. 1) 185-1497 (1968), 


Plant Physiology Academic Press, New York, Vol. IVA 377-686 (1965). 


ai 
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APFENDIX 2.9)2)b 


CHEMISTRY OF WESTERN RED CEDAR 

In 1950, inability to utilize western red cedar was the largest 
problem of the B. C. forest industries, This was because of its decay resist- 
ance variability, paint staining characteristics, corrosiveness in kraft pulp- 
ing, metal staining, etc., and practically nothing was known of its chemistry. 
It was evident that better utilization could not be made without a more complete 
understanding of the types and quantities of extractives present in this species. 
2. A project was begun that has occupied one professional chemist and 
one support technician since its inception. Direct expenses of chemicals and 
glassware are estimated at $12,000.00. Cooperation has been maintained with 
the lumber, shingle and pulp industry and use made of their facilities as 
required. 
3. Mill-run samples of cedar wood average 12% to 1% extraneous mater- 
ials. Two main families of extractives, the thujaplicins (related to the 
terpenes of the conifers) and the polyphenolic lignins (related to the lignin 
of the tree) account for nearly all of these materials. Early studies resulted 
in a complete understanding of the two types of corrosion caused by these 
extractives to mild steel used in pulp digesters. This led to the devel opment 
of adequate linings for kraft pulp digesters and, as a result, mills now use 
30% western red cedar in their pulp chip furnish compared to a previous maximum 
of 3% to 5%. 
h. By 1963, the chemistry of the major amount of the extractive compon- 
ents had been determined. A bulletin on the chemistry and utiiization of 
western red cedar related basic research to practical problems encountered 
with this species and explained how to avoid problems in metal-staining, 
corrosion, decay variability, and paint bleed-through. In recent years, research 
has revealed several new lignin components, many of which are novel and at this 
time are contributions to chemotaxonomy, tree physiology and organic chemistry 
generally. 
5. Of eighteen publications resulting from this work, the following 
are representative: 
MacLean, Harold and J.A.F. Gardner. 1953. Heartwood Extractives in Digester 

Corrosion. Pulp and Paper Mag. Cane: 5h(12), 125-130 (1953). 
Gardner, J.A.¥. 1963. The Chemistry and Utilization of Western Red Cedar. 
Department of Forestry publication No. 1023. 

MacLean, Harold and B.F. MacDonald. 1967. Lignins of Western Red Cedar 


(Thujaplicata Donn). VII. Dihydroxythujaplicatin. Can. J. Chem 5:739-70. 
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THE DYNAMICS OF EPIDEMIC 
SPRUCE BUDWORM POPULATIONS 

Infestations of spruce budworm pose ons of the most serious 
problems in the management of spruce and fir in eastern Canada. They 
occur periodically, usually when a cycle of weather favourable to the 
insect coincides with the existence of mture forests of spruce and fir. 
An infestation can cover literally tens of thousands of square miles of 
forest and destroy up to 60% to 70% of the merchantable timber. 
20 Studies aimed at elucidating the factors regulating population 
fluctuation and the interrelationships between the insect and other elem- 
ents of the forest ecosystem were initiated in New Brunswick in 19h5. 
The first phase of the investigation was completed in 1963 with the 
publication of a comprehensive monograph, under the above title, dealing 
with research on epidemic populations during the severe infestation of 
the 1950's. a 
3. During the period 1946 to 1962, approximately 72 man-years of 
professional and 108 of support staff have been devoted to the project. 
The total cost was about $2,160,000. As many as 12 scientists have worked 
on the project during some years. 
he Federal staff conducted the actual research. Great material 
assistance, however, was given by the N.3. Department of Lands and Mines, 
Forest Protection Limited, and several pulp and paper companies, especially 
Fraser Companies, Limited, on whose limits much of the work was done, 
Se Among the project's many significant contributions are: 
Sampling techniques for a biological assessment program of extensive aerial 
spraying operations in New Brunswick; ‘life tables' and mathematical models 
as tools in entomological research and practice; a monograph now regarded 
internationally as a model of entomological research technique; and, most 
important, a firm basis on which to develop predictive models of the pest's 
behaviour in given forest types and clarification of the potentialities and 
limitations of cultural and chemical control methods. 
6. The success of the control program in New Brunswick hinged directly 
on the scientific knowledge arising from this study and it was calculated 
to have had a value by 1960 of $70 million. 
16; The most important of more than 0 publications is: 
Morris, R. F. Editor. 1963. The dynamics of epidemic spruce budworm 


populations. Mem. ent. Soc. Can. 31. 332 pp. 
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CRYPTOSPORIOPSIN - AN ANTIBIOTIC 
PRODUCED BY CRYPTOSPORIOPSIS SP., 
A_FUNGUS ISOLATED FROM YELLOW BIRCH 
——— Ee BR 


A fungus, Cryptosporiopsis, associated with decay in yellow 

birch, was found to inhibit greatly the growth of a wide variety of 
fungi in vitro. It was also found to inhibit the decay of both sterile 
blocks of yellow birch wood inoculated with a fungus prevalent in dead 
birch and unsterile peeled logs of balsam fir. Further studies showed 
that the fungus produced an antifungal agent in liquid media. 
2. Since 1965, about 7 man-years each of professional and support 
staff have been devoted to the project, and the total cost has been approx- 
imately $210,000. Several agencies at Fredericton, N.B. have contributed 
to the project, namely, the Victoria Public Hospital, the N.B. Veterinary 
Laboratory, and especially the C.D.A. Agricultural Research Station. 
Assistance has also been received fron Arthur D. Little, Inc., Cambridge, 
Mass., U.S.A., and several other research laboratories in forestry and 
agriculture. 
3e Research revealed methods of isolating and purifying the anti- 
fungal compound, defining its antimicrobial spectrum, characterizing its 
physical and chemical functionality, and elucidating its chemical struc- 
ture. In addition, preliminary tests using white rats were done on the 
antibiotic, which was named cryptosporiopsin, to assess its mammalian 
toxicity when administered orally. Work is currently being conducted on 
the laboratory synthesis of cryptosporiopsin and its derivatives are being 
tested for antifungal activity. Experiments are also being conducted using 
both the fungus and cryptosporiopsin to determine if either can control the 
decay of pulpwood chips in storage. The application of cryptosporiopsin 
in the control of late blight of potatoes is being studied. A patent is 
pending concerning the antibiotic and its uses, 
he There are four publications from this project, the most pertinent 
is: 
Stillwell, M. A., F. A. Wood and G. M. Strunz. A broad-spectrum antibiotic 

produced by a species of Cryptosporiopsis. Submitted to Can. J. 


Microbiol. 
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BACILLUS THURINGIENSIS AS AN INSECTICIDE 


The use of chemical poisons to control insects has led to 

many pollution problems and scientists have turned to the study of 
insect diseases that might be used to better advantage. Bacterial 
diseases of insects have been known many years, but it was not until 
195), that a member of the Insect Pathology Research Institute demon- 
strated that the protein of the inclusions of certain bacteria is toxic 
to harmful insects. About one and one-half man-years of scientist effort 
and an equal amount of sub-professional support have been applied more or 
less continuously on this problem at the Institute since 1950. Additional 
annual expenditures averaged about $1,500. 
2e Close cooperation has been developed in various phases of the 
research with other establishments of the Forestry Branch, the Canada 
Department of Agriculture, Forest Protection Limited, Fredericton, N.B., 
and Shell Research Laboratories, Slough, England. The Institute program, 
directed chiefly to the solution of basic problems, has explained the 
mode of action of the toxin and developed significant contributions for 
producing, using and testing the organisms. Practical demonstrations 
have shown the definite potential for control of injurious insects and 
have stimulated development research on the part of industry. Conseq- 
vently, several brands of Bacillus thuringiensis preparation are now 
available commercially amd extensively used for the protection of certain 
agricultural crops. 
3. Bacterial insecticides have a particular advantage over chemicals 
in that the former are more selective against target insects and have no 
undesirable side effects. Although bacterial insecticides have been 
used effectively against agricultural insect pests, economical use has 
not been developed against forest insects. 
he Approximately fifty papers have been published by Institute 
staff on this subject, of which the most pertinent are:- 
Heimpel, A. M. and T. A. Angus, 1960. Bacterial insecticides. 

Bacteriol. Rev. 2(3): 266-288, 
Angus, T. A., 1968. The use of B, thuringiensis as a microbial insect- 


icide. World Rev. of Pest Control 7(1): 11-26. 
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DEVELOPMENT OF A LARGE-SCALE AERIAL PHOTOGRAPHY ~~ 
RADAR ALTIMETER SYSTEM OF FOREST AND LAND INVENTORIES 

Millions of dollars are spent every year on inventories of 
Canada's forest and land resources. It has long been one of the goals 
of the Forestry Branch to increase the efficiency of these inventories. 
2. In recent years a new system to revolutionize forest inventor- 
ies has been developed to reduce expensive field work by relying upon low- 
level, large-scale (1:1000) aerial photographs. Detailed information is 
extracted from these photographs through a combination of photogrammetric 
procedures and statistical estimation. 
3. Two research scientists and two technicians have been engaged 
on this project for the last three years; in addition approximately 
$12,000 has been spent by Forestry Branch on equipment development and 
testing. The Radio and Electrical Engineering Division of the National 
Research Council cooperated closely in this development and was respons- 
ible for developing the prototype. 
he Accomplishments to date are in two fields: 1) completion of 
research to establish the reliability with which detailed information, 
Gog. tree species, quality and size of individual trees, can be obtained 
from photographs; 2) the development of an airborne radar altimeter that 
has the unique characteristic of measuring flying height above ground 
precisely without being affected by intervening vegetation. This height 
may be automatically recorded on each photograph, 
Se An inventory of forests in the Mackenzie River Delta has been 
completed by large-scale photography and the system will soon find its 
first major application in the forest inventory of Labrador. A commercial 
firm has been granted the license for manufacture of the radar altimeter 
and this instrument, with a unit cost of $20,000, gives indication of 
being a highly successful commercial development with an international 


market and applications reaching far outside the field of forestry. 


Reference 

Westby, R.L., A.H. Aldred and L, Sayn-Wittgenstein, 1968. The potential 
of large-scale air photographs and radar altimetry in land evaluation. 
Proc., C.S.I.R.O. Symposium on land evaluation, Canberra, Australia, 
1968. 
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NON-DESTRUCTIVE TESTING 
OF CONSTRUCTION LUMBER 
Because of the lack of means of evaluating the strength of 

individual components, most wood is used very inefficiently in con- 
struction and carries only a fraction of the load it is capable of 
supporting. This has added greatly to the cost of wood construction. 
The desire to increase the use of wood as a construction material led to 
initiation of a research program aimed at the development of non-destructive 
test methods for wood, The program required about 6.5 man-years of profess- 
{onal time and 5 man-years of assistance, and an expenditure of about 
$0,000 on research equipment and supplies. 
2. A useful correlation between vibrational properties (dynamic 
modulus of elasticity) and strength was established through extensive 
studies with small clear specimens, After having established the necess= 
ary correlation between a measurable property and strength under ideal 
laboratory conditions and using small specimens, & means was developed 
for applying this principle to commercial sizes of timer. It employed 
photoelectric devices and electronic circuitry, including an analog 
computer. This equipment has the potential capability, with the addition 
of facilities for handling materials, of processing lumber at the rate 
of one piece per second. 
3e In addition, these results have produced a new proposal for 
non-destructive testing of construction lumber, which places greater 
emphasis on the modulus of elasticity. Because this is being well received 
in Canada and other countries, it should materially improve the efficiency 
of utilization of construction lumber. 
he Of the several papers published on this subject, the following 
are pertinent: 

1. Development of a vibration grader. Dept. of Forestry and Rural 

Development Publication No. 1208, 1967. 


2, A new look at mechanical lumber grading. For. Prod. J. 1968 (in press). 
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SIMULATION MODELS FOR 
TREE HARVESTING MACHINES 
In eastern Canada recently, emphasis has been placed on 
reducing the cost of pulpwood at the mill, The area where greatest 
cost reduction can be achieved is in cutting the tree and extracting 
it to the roadside. To do this harvesting machines are being developed. 
These are large machines and their development from drawing board to 
production model is long and expensive, Frequently it is not possible 
to predict how the machine will operate in the forest until a prototype 
has been built. One way in which such information can be obtained while 
the machine is still on the drawing board is by simulation. 
26 Knowing the basic operating characteristics of the machine 
and the structure of the stand, it is possible to construct a mthem- 
atical model to simulate the passage of a harvesting machine through a 
stand and to obtain estimates of productivity under different operating 
conditions. Models have been built for machines, such as the Beloit 
and Logging Research Associates Log-All, which are already in operation, 
In cooperation with the Royal College of Forestry, Stockholm, a model 
has been developed to simulate a proposed harvesting machine for thinning. 
3. In the future the main objective of the project will be to 
simulate new machines in their early stages of development. This will 
provide the designers with vital operating data which can be used to 
modify the design before prototype construction and, hopefully, to reduce 
the mumber of prototype models that have tc be built. As each prototype 
may cost $100,000 to build, the potential benefits to the manufacturer 
and to the forest industry are large. 
he One scientist has been employed on the project for the past 
two years. He will be assisted by a programmer in the future. The 


only major expense is computer time -- about $),000 per year, 


Reference 

Newnham, R.M. 1967. A progress report on the simulation model for 
pulpwood harvesting machines. Dept. Forest and Rural Develop., 
Inf. Rep. FMR-X-6, 
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FOREST FIRE HAZARD FORECASTING 


Forest fire control is a major burden to provincial and indus- 
trial forest agencies. They need an objective measure of fire hazard 
to make decisions about staff and equipment allocations and forest clos- 
ure appropriate to the actual danger of the fire. The Forestry Branch 
has developed a method of calculating forest fire hazard and constructed 
fire danger tables for all regions in Canada. A fire danger index can 
be readily calculated from a few weather measurements made at noon, but 
it is applicable only for the day in which it is calculated. Fire control 
agencies were anxious to know the next day's fire danger. Consequently, 
trials were started in 1963 to test the feasibility of issuing 2h-hour 
local forecasts in the three Maritime Provinces and to provide 'terminal' 
weather forecasts to personnel engaged on active forest fires. 
2. The system took two years to develop to an operational basis. 
About two man-years of professional and six of support staff were devoted 
to the experimental phase. The total cost was approximtely $60,000. 
3. The chief cooperator was the Meteorological Branch of the Depart- 
ment of Transport, but the provincial forest services and some of the 
larger pulp and paper companies also collaborated. 
he The three provinces were divided into ll forecast areas and a 
system of ancillary weather stations was set up to supplement those of 
the Meteorological Branch and to ensure that there was at least one weather 
station in each area. A teletype writer system was installed to ensure 
that the weather data from the key stations reached the forecast office 
by the early afternoon. These are used in conjunction with the forecasts 
of the Maritimes Weather Office in Halifax to calculate the next day's 
danger forecast. This information is available to the forest services 
and the industry one to two hours before closing time, allowing them to 
formlate their presuppression plans. It is also available for radio and 
T.V. stations to inform their listeners in the early evening. 
5. The system has been on an operational basis in the Maritimes 
since 196). It was extended to Quebec in 1966, The system is being 
adapted to calculation by IBM computer and will eventually be extended 


to serve all of Canada. 
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CONTROL OF DWARF MISTLETOE 
IN LODGEPOLE PINE STANDS 
Dwarf mistletoe is a serious threat to growing lodgepole pine 

on economic rotations in many areas of Alberta and British Columbia. Because 
many mature stands are now seriously damaged and the ultimaté productivity 
and quality of extensive areas of young stands will be impaired, early and 
sustained control action must be implemented against the disease. 
2s From 1960 to the present, a total of 2.6 man-years (professional = 
1.0, support = 1.6) and $22,260 (including salaries) have been expended on 
a survey to measure its effect on tree growth, its propensity to kill trees, 
and the development of control methods. Cooperation with the forest services 
of Alberta and British Columbia and with National Parks in Canada has been 
limited to experimental use of public lands. Consultations with the United 
States Forest Service respecting survey and appraisal methods have been regular 
and mutually profitable, 
Be Combinations of aerial and ground surveys of variously aged pine 
stands in a range of forest sites and measurements of diseased and healthy 
trees show that the annual loss of pine growth in Alberta alone is 9 million 
cubic feet. An infection index having application to trees up to the pres- 
ently accepted rotation age of 100 years was developed to permit the hazard rating 
of individual stands. Stands that have originated from seed trees in an infec- 
ted overstorey are so seriously affected that they cannot be considered of 
commercial value. 
h. Pilot-scale trials of silvicultural controls have been developed 
in cooperation with the provincial forest services » industrial companies, and 
the United States Forest Service, and some are proving successful. 
Se Among publications that have been prepared, the following is most 
pertinent: 
Baranyay, JeA. 1965. Growth impact and control of dwarf mistletoe in pine 

stands of Alberta. In Proc., 13th Western International Forest Disease 


Work Conference, pp 9-16. 
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LABORATORY EVALUATION OF INSECTICIDES AGAINST 
FOREST INSECTS, WITH SPECIAL REFERENCE TO THE 
DEVELOPMENT OF INSECTICIDE RESISTANCE 
In the repeated use of insecticides against a large number of pests 

throughout the world, the development of insecticide resistance within the 
pest has nullified the continued use of an initially valuable chemical. This 
resistance to a specific insecticide is the consequence of selection pressure 
exerted by the repeated long-term use of a particular toxic chemical. After 
eight years of aerial spraying against the spruce budworm in New Brunswick 
it was evident that, for acceptable control, areas receiving dosages of DDT 
that initially had been effective had to be treated again the same year. The 
development of resistance seemed to be the most logical explanation for this 
phenomenon. 
2. Development of resistance affects this control operation in two ways: 

(1) Greater and greater dosages are required for control and these dosages, 
in turn, create greater hazards to other forest fauna, particularly aquatic 
fauna. 

(2) As DDT resistance develops in an insect species, a similar cross 
resistance occurs to other related chlorinated hydrocarbon insecticides. If 
control is to be maintained, a different class of compounds must be substituted. 
3. During a period of seven years, more than two man-years of profess- 
ional and eight man-years of technician time were spent on this project. 

Other costs amounted to only $1,000 or $2,000 annually. 
h. These studies were undertaken with the cooperation of the Regional 
Laboratory at Fredericton, which aided in the selection of areas and the coll- 
ection of material. Aircraft and other facilities in New Brunswick were pro- 
vided by Forest Protection Limited for the field testing of new insecticides. 
Se The results of the DDT resistance studies and field testing of new 
insecticides provided the basis for the recommendation that Phosphamidon and 
Sumithion be substituted along all major salmon streams and eventually that 
DDT be totally replaced by these materials in large-scale operations in Ontario 
and Newfoundland in 1968. The program has since been expanded to include the 
possible development of resistance in other classes of insecticides and insect 
pests. 
Randall, A. P. 1965. Evidence of DDT Resistance in Populations of Spruce 
Budworm, Choristoneura fumiferana (Clem.), from DDT-sprayed Areas of 
New Brunswick. 
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THE USE OF CUTTING CLASSES 
IN FOREST SURVEYS 

Cutting classes based on maturity and stand structural 
conditions are a well-established method of forest cover typing for 
purposes of management, inventory, and silviculture in Scandinavia, 
The method was adapted to Canadian conditions between 1955 and 1961 
following a thorough comparison of it with conventional methods during 
inventory surveys on federal lands. It was found to be simpler to 
apply, more expressive for forest management purposes, well suited 
for photo-interpretation, and to reduce the cost of surveys. 
2. The time spent on its development amounted to about one 
Man-year for a scientist and two man-years for technical assistance, 
Costs for equipment and material were negligible. 
3. The development work was done entirely within the Forestry 
Branch, at first in the Province of Quebec and later during the survey 
program of the northern Territories, Indian reserves, National Parks, 
and National Defence areas. When the method had been successfully 
demonstrated over a wide range of conditions, a Canadian firm of 
consultants adopted it for surveys overseas y and in 1963 the provincial 
forest services of Manitoba and Quebec accepted it, The U.S. Forest 


Service has been developing a similar system independently. 


References 

Anon. 196). Dept. of Mines and National Resources, Manitoba, Annual 
Report p. 59. 

Ray, R. G. 1951. Impressions of Norwegian and Danish forestry. For. 
Chron. 27(2): 96-121. 

Ray, Re G. 1957, Patch cutting in second growth balsam fir at Matane, 
Quebec. Woodlands Section, CP and PA. W.S. Index No. 1697 (F-2-3/k). 


Ray, Re G. 1964. Cutting classes in forest management. For. Chron. 0(4). 
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DEVELOPMENT OF AN AIRBORNE INFRARED 
FOREST FIRE MAPPING AND DETECTION SYSTEM 
Because of the increasing use of aircraft for forest 

fire detection, the Forest Fire Research Institute, in cooperation 

with Computing Devices of Canada Limited; Ontario Department of 

Lands and Forests; and Gatineau Forest Protective Association 

Limited for the Quebec Department of Lands and Forests, investig- 

ated the feasibility of detecting and mapping forest fires using 

airborne infrared equipment. This led to the development of a 

device that meets forestry requiremsnts. 

2. The Institute expended approximately one professional 

and two support man-years on the project and $9,300 on initial 

development and testing. Further financial support was provided 

by the Department of Industry under its PAIT program, 

30 A light-weight airborne infrared scanner was designed 

and built by Computing Devices to meet fire control requirements 

as established by Branch staff anda cooperators. The device was 

installed on light aircraft and flown on detection tests in Quebec 

and Ontario. The Quebec tests were concerned mainly with the detect- 
ion of man-caused fires whereas the Ontario tests investigated the 
mapping of going fires and the detection of lightning fires. Follow- 
ing the tests, improvements were made to the scannsr and the Depart- 
ment of Industry supported its further development. Continued field 
testing in Ontario followed and further modifications made to develop 
the final production model. A marketable item that will likely find 
widespread use in the United States and Canada and elsewhere is now 
available to forest fire protection agencies. 

he The following reports on this project are available: 

Computing Devices of Canada Ltd. 1964. Mire detection trials. 

Ottawa, Ontario. 

Williams, D. E. and P. H. Kourtz. 1965. An assessment of the 
airborne infrared fire detection system. Dept. of Forestry, 
Forest Fire Research Institute, Report No. FF=2. 

Goodman, J. F. 1966. A report on the airborne fire detection system 
(AFDS-2) evaluation trials. Ont. Dept. of Lands and Forests, 


Forest Protection Branch, 


Science Policy 


APPENDIX 2.9)2)n 
VENEER PRODUCTION INSTRUMENTATION 


A survey of the techniques of veneer peeling and the quality of 
the product showed that veneer companies in British Columbia were suffering 
avoidable annual losses in the range of millions of dollars through the 
production of veneers of inferior quality. Many of the lathes observed 
showed considerable movement between components as a result of the contin- 
uous day-to-day wear on the bearings, feed screws, etc. Since veneer peeling 
is essentially a precision extrusion process, good results cannot be obtained 
on a machine that does not hold accurate settings, particularly the relation- 
ship between the knife and the bar that exerts pressure on the wood being cut. 
2. A study of deficiencies in existing lathes showed where mechanical 
improvement and better maintenance could be of value, and also provided data 
on the relationship between amount of wear in the lathe and drop-off in 
veneer quality. 

3. Staff of the Vancouver Forest Products Laboratory developed instru- 
ments that continuously measure movement between the knife and the roller-bar 
while the lathe is operating. These instruments utilize linear variable 
differential transformers monitored by solid-state oscillographs. 

he About two professional and eight technical support man-months and 
$12,000 was expended in designing and building these instruments, in making 
the necessary measurements and in interpreting the results. 

5. The production from eight different industrial lathes has been 
measured at five plywood-producing mills. Two of the lathes measured were 
new and one was in a well-maintained condition. Each of the other five was 


overhauled on the basis of our findings and, in the four cases where veneer 


quality was subsequently measured, its economic value was increased considerably. 


6. Two pertinent publications on veneer quality and instrumentation 


are: 


Northcott, P.L., L.C. Palka, and W.V. Hancock. 1967. Peel Quality of Commercial 


Softwood Veneers. Department of Forestry and Rural Development, Internal 


Report VP-), 


Hancock, W.V., J.R.T. Hailey, and D.C. Walser. 1968, Potential for Improvement 


in Economic Return from Commercial Veneer Peeling. Department of Forestry 


and Rural Development (in press). 
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A MOMENT CONNECTOR FOR 
GLUED-LAMINATED TIMBERS 
The development of heavy glued-laminated timbers for use in the 
construction industry has created a demand for new types of comectors for 
joining members together. Heavy timbers were formerly joined with bolts used 
in conjunction with shear plates or split rings. This type of connector was 
strong enough but when it was loaded to work to capacity, deformation occurred 
which was undesirable with glued-laminated members. Consequently, the Vancouver 
Forest Products Laboratory initiated a program to investigate the merits of a 
nailed-plate connector employing specially designed high-strength steel nails. 
2e The preliminary objectives of the program were to develop design 
criteria for the proposed connection by assessing the load-deformation 
characteristics, determining the effect of nail length, diameter spacing, and 
nail fixity between nail-head and plate. In addition, research was required 
on the design of the nail shank and nail point. . 
3. The resources of the Laboratory devoted to the program consisted 
of two man-years of professional time, three and one-half man-years of 
technical support, and approximately $1,500 spent on nails, plates and glued- 
laminated timbers. The Steel Company of Canada estimates that they spent 
$7,000 to devise suitable dies for the manufacture of the specially hardened 
nails. The research committee of the Canadian Institute of Timber Construction 
assisted in a consultative capacity as well as by supplying additional glued- 
laminated material. 
he A large glued-laminated structure has been built which has utilized 
the new type of connector throughout the structure with very considerable 
savings in labour and material costs. Proposed design criteria for the 
joint is undergoing preparation for inclusion in the second edition of 
CSA Standard 086 for Engineering Design in Timber. 
Pertinent literature references are: 
McGowan, W.M. 1966. A Nailed Plate Connector for Glued-Laminated Timbers 
A.S.T.M. J. of Mate: 1(3), 509-535. 

McGowan, W.M. 1967. Exploratory Tests of a Nailed Plate Connector for Glued- 


Laminated Construction. Dept. of Forestry Information Report VP-X-ll. 
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GROWING AND PLANTING 
FOREST TREES IN CONTAINERS 

Increases in Canada's forest harvest and decreases in mature 
stock necessitate prompt reforestation to maintain balanced cut with 
growth. Natural regeneration remains slow and uncertain; standard 
techniques of artificial reforestation are laborious, costly, and risky. 
Meeting the reforestation needs of the 1970's using conventional methods 
would mean major shifts of public and private resources. Alternatives 
would be to abandon sustained forest yield as a policy, or partially close 
forest industry. 
2. The most promising pha, development in reforestation technology 
has been the emergence of various systems of growing and planting trees 
in small containers, These systems offer substantial cost savings in 
seedling production and planting and may improve tree survival and growth 
performance in plantations. 
3. In 1967, the Branch initiated a development project in the 
British Columbia Region to (a) compare the biological and economic effect- 
iveness of various "container-tree" systems with standard nursery and 
planting techniques, and (b) refine the processes of establishing new 
forests with "container-trees". 
he Five professional and three technician man-years, plus $42,000, 
have been invested in this project. ‘Under contract with the Branch, 
the British Columbia Research Council is developing an analytical model 
for evaluating nursery-planting systems. The University of British Columbia, 
the British Columbia Forest Service, and several forest companies in the 
province are also collaborating. 
5. Trial plantations have begun and an automated-nursery pilot 
project was established, jointly with the B.C. Forest Service, at 
Duncan, B.C., in 1967-68. 
6. Almost complete automation of growing, handling, and planting 
should be feasible while producing better seedlings with less risk of 
early crop failure. This will have a profound impact on future forest 


production while conserving scarce investment capital. 
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MacNabb, Assistant Deputy Minister (Energy); J. MacNeill, Assistant 
Deputy Minister (Water) and Dr. A. T. Prince, Director, Inland 
Waters Branch. 


APPENDIX: 


14.—Brief submitted by the Department of Energy, Mines and Resources. 
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MEMBERS OF THE SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 


The Honourable Maurice Lamontagne, Chairman 


The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Hays O’Leary (Carleton) 
Kinnear Phillips (Prince) 
Lamontagne Robichaud 

Lang Sullivan 

Leonard Thompson 
MacKenzie Yuzyk 


PATRICK J. SAVOIE, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday, 
September 17th, 1968: 


“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the 
requirements of the new scientific age and, without restricting the gen- 
erality of the foregoing, to inquire into and report upon the following: 

(a) recent trends in research and development expenditures in 
Canada as compared with those in other industrialized countries; 

(6) research and development activities carried out by the 
Federal Government in the fields of physical, life and human 
sciences; 

(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 

(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the purpose 
of the inquiry; 

That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Com- 
mittee, to sit during sittings and adjournments of the Senate, and to 
adjourn from place to place; 


That the papers and evidence received and taken on the subject 
in the the preceding session be referred to the Committee; and 


That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear, 
Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phillips 
(Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 
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Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 


“With leave of the Senate, 


The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


WEDNESDAY, December 11th, 1968 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 3.30 p.m. 


Present: The Honourable Senators Lamontagne (Chairman), Bourget, 
Cameron, Grosart, Kinnear, Lang, Leonard, MacKenzie and Robichaud. (9) 


Present but not of the Committee: The Honourable Senator Giguére. (1) 
In attendance: Philip Pocock, Director of Research (Physical Science). 


The following witnesses were heard: 


DEPARTMENT OF ENERGY, MINES & RESOURCES: 
Dr. C. M. Isbister, Deputy Minister; 
J. P. Drolet, Assistant Deputy Minister (Mining); 
Dr. J. M. Harrison, Assistant Deputy Minister (Mines and Geosciences) ; 
Gordon MacNabb, Assistant Deputy Minister (Energy); 
J. MacNeill, Assistant Deputy Minister (Water); and 
Dr. A. T. Prince, Director, Inland Water Resources. 


(A curriculum vitae of each witness follows these Minutes.) 


The following is printed as Appendix No. 14:—Brief submitted by the 
Department of Energy, Mines & Resources. 


At 6.00 p.m. the Committee adjourned to the call of the Chairman. 


ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 
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CURRICULUM VITAE 


Isbister, Claude Malcolm B.A., Ph.D. Public Servant. University of Manitoba, 
B.A. 1934; Post-graduate study in Economics, University of Toronto, 1937; 
Harvard University, Ph.D. (Econ.) 1945; 1945-47, Asst. Dominion Statistician, 
Dominion Bureau of Statistics; 1947-49, Asst. Director, Economics Branch, De- 
partment of Reconstruction and Supply; 1949-57, Director, International Trade 
Relations Branch, Department of Trade and Commerce; 1957-58, Asst. Deputy 
Minister, Department of Trade and Commerce; 1958-63, Asst. Deputy Minister, 
Department of Finance; 1963-65, Deputy Minister, Department of Citizenship 
and Immigration; During 1966, Deputy Minister, former Department of Mines 
and Technical Surveys; Since 1966, Deputy Minister, Department of Energy, 
Mines and Resources. 


Drolet, Jean-Paul. Born in Quebec City, P.Q. Attended Laval University 
where he obtained degrees of Bachelor of Arts and Bachelor of Applied Sciences 
in mining engineering. Studied mineral economics and mining engineering at 
Columbia University, New York, and was awarded a Master of Sciences degree. 
Mr. Drolet’s career has, from the beginning, been closely linked with the min- 
eral industry, particularly that of the province of Quebec: in the Abitibi, Témis- 
camingue and northern Quebec, and district of Ungava. Worked during some 
years as an engineer and geologist with the Quebec Department of Mines. 
Mr. Drolet has figured prominently in the developments surrounding Quebec 
iron ore industry with Quebec Cartier Mining Company where he was associated 
-with prospecting, geological and exploration projects in North Saguenay County. 
Became Assistant to the President of Quebec Cartier Mining Company and 
elected director and member of its executive. He was also a director and mem- 
ber of the executive of Hart Jaune Power Company and Cartier Railway Com- 
pany. He played a key role in the establishment and organization of the towns 
of Port-Cartier and Gagnon where he served on the Town Council during five 
years. Mr. Drolet was appointed Assistant Deputy Minister of the Department 
of Energy, Mines and Resources in 1963. He is currently a Vice-President of the 
Canadian Institute of Mining and Metallurgy and member of the following pro- 
fessional organizations: Corporation of Professional Engineers, P.Q.; Engineer- 
ing Institute of Canada; American Institute of Mining and Metallurgy; Prospec- 
tors and Developers Association. He is also Chairman of the Canadian Permanent 
Committee on Geographical Names. In 1964, Mr. Drolet was awarded the Past 
Presidents Gold Medal, and in April 1968, was named a Distinguished Lecturer 
of the Canadian Institute of Mining and Metallurgy. Mr. Drolet is the author of 
numerous articles and technical papers in the field of mineral economics. He has 
published in Canada, United States and Europe. In 1964, he was a member of 
the Canadian Government’s Committee on Trade and Tariff and member of the 
negotiating team that represented Canada at the GATT meeting of the Kennedy 
Round in Geneva. Mr. Drolet is also a director of a Crown Corporation, Cana- 
dian Patents and Development Limited. Former part-time lecturer in pros- 
pecting methods and mineral economics at Ecole Polytechnique and Laval Uni- 
versity. Presently lecturer in the Department of Engineering and Mining 
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Geophysics, McGill University. Member of Cercle Universitaire, Ottawa, Sei- 
gniory Club, Montebello, P.Q. 


Harrison, J. M. Dr. Harrison was born in Regina, Canada, in 1915. He re- 
ceived a B.Sc. degree from the University of Manitoba in 1935. Following two 
field seasons as an assistant on field parties of the Geological Survey of Canada 
and two years as a chemist, he returned to the University of Manitoba for 
graduate work, specializing in geology. He transferred to Queen’s University 
where he obtained his M.A. degree in 1941 and his Ph.D. degree in 1943. He re- 
ceived Honorary Doctorate Degrees from the University of Manitoba in 1965, 
and from the Universities of Calgary, Queen’s, and McMaster in 1967. Imme- 
diately following completion of his studies at Queen’s, he joined the Geological 
Survey of Canada where he carried out investigations in various parts of the 
Precambrian Shield. In 1948 he was a Distinguished Lecturer for the American 
Association of Petroleum Geologists, and in 1949-50 was special lecturer in Pre- 
cambrian Geology and Economic Geology at Queen’s University, Canada. He 
became Chief of the Precambrian Division of the Geological Survey of Canada 
in 1955, and Director of the Survey in 1956. In June of 1964 he became Assistant 
Deputy Minister (Research) for the Department of Mines and Technical 
Surveys. Later, his title was changed to Assistant Deputy Minister (Mines & 
Geosciences) for the new Department of Energy, Mines and Resources. In 1961, 
Dr. Harrison became the first president of the newly-formed International 
Union of Geological Sciences, the latest member of the International Council of 
Scientific Unions family. In 1962 he was named to the then Bureau of the Coun- 
cil; in 1963 he was elected to the Executive Committee of the Council as first 
vice-president, and 1966-68 was its President. In 1966, Dr. Harrison was ap- 
pointed a member of the Science Council of Canada. Dr. Harrison was the recip- 
ient of the Kemp Memorial Gold Medal from Columbia University in 1963 for 
his “outstanding contributions to geological science in the field of public service’’; 
in April 1965, he was elected a Foreign Associate of the U.S. National Academy 
of Sciences; in March 1966, he was awarded the Gold Medal of the Professional 
Institute of the Public Service of Canada, and in April 1966 was awarded the 
Blaylock Medal of the Canadian Institute of Mining and Metallurgy. He is 
President-Elect, Canadian Institute of Mining and Metallurgy, Fellow and Past- 
President, Royal Society of Canada; Past-President, Geological Association of 
Canada; Fellow, Geological Society of America, and former member of Council; 
member, Society of Economic Geology, and former vice-president for North 
America; Fellow, Royal Canadian Geographical Society and a director; and a 
member of the Mineralogical Association of Canada and the Arctic Institute of 
North America. 


MacNeill, J. W. Mr. MacNeill graduated from the University of Saskatch- 
ewan with degrees in Arts in 1949 and Engineering in 1958. In 1950 and 1951, 
he studied at the University of Stockholm, Sweden, where he specialized in 
Economics and Political Science. In 1958, he was employed by the Saskatchewan 
Department of Mineral Resources to organize and direct a Research and 
Statistics Branch in the Department. In 1959, he was engaged by the South 
Saskatchewan River Development Commission as Executive Director where 
he was responsible for the conception, development and execution of its pro- 
gram. When the Saskatchewan Water Resources Commission was established 
in 1964, he was appointed Vice Chairman and Executive Director. In 1965 he 
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was appointed Director of the Resource Development Branch in the Depart- 
ment of Energy, Mines and Resources. On January Ist, 1967 he was appointed 
Director of the Policy and Planning Branch of the Department, the position 
he now holds. Mr. MacNeill is a member of several professional societies, 
including the Engineering Institute of Canada and the Canadian Institute of 
Public Administration for which he was President of the Saskatchewan Regional 
Group. He has also published a number of papers in the field of administration 
and planning relating to natural resources. 


MacNabb, Gordon Murray, Assistant Deputy Minister, Energy Development, 
Department of Energy, Mines and Resources. Born July 13, 1931 at Almonte, 
Ontario; Graduate of Carleton College in 1952 and of Queen’s University in 
1954 in Civil Engineering; Employed by the Water Resources Branch, Depart- 
ment of Northern Affairs and National Resources, Vancouver, between 1954 
and 1957 on hydraulic studies relating to the power development possibilities 
of the Columbia River; Between 1957 and 1964 held progressively more respon- 
sible positions in Ottawa with the Water Resources Branch related to studies 
of international and federal-provincial water problems, particularly those deal- 
ing with hydro-electric possibilities. He was responsible for continuing studies 
relating to the Columbia River Treaty and was senior engineering adviser to 
the Government of Canada during international negotiations on the Columbia 
River Treaty and during the review of that Treaty by the Standing Committee 
on External Affairs; In 1964 he was appointed Chairman of the Canadian 
Section, Columbia River Treaty Permanent Engineering Board, a four-man 
international board responsible for ensuring that the objectives of the Columbia 
River Treaty and associated documents are fulfilled; In July 1967 he was 
appointed to his present position which is a senior policy advisory position 
concerning the development and utilization of the energy resources of Canada; 
He is a Registered Professional Engineer in the Province of Ontario and a num- 
ber of engineering and technical associations. 


Prince, Dr. A. T., Director, Inland Waters Branch, Department of Energy, 
Mines and Resources; Date of Birth, February 15, 1915; Place of Birth, Tor- 
onto, Ontario, Canada; Marital Status, Married—2 children; Education, BA, 
1937 Chemistry, Mineralogy, Geology, University of Toronto; MA, 1938 Miner- 
alogy, University of Toronto; PhD, 1941 Experimental Petrology, University 
of Chicago; Employment, 1940-50, With Division of Chemistry, National Re- 
search Council, Ottawa and affiliated industries, seconded from the Army, 
for research and development work on high temperature and other strategic 
materials; 1945, Lecturer, Department of Geology at University of Manitoba; 
1946—present, With Department of Mines and Technical Surveys, now Depart- 
ment of Energy, Mines and Resources; 1946, Head of Ceramics Section; 1950, 
Head of Physics and Crystal Chemistry Section; 1959, Chief of Mineral 
Sciences Division; 1965, Director, Water Research Branch; 1967, Director, 
Inland Waters Branch; Professional Societies, Fellow, Chemical Institute of 
Canada; Fellow, Mineralogical Society of America; Fellow, American Ceramic 
Society; Member, Canadian Institute of Mining and Metallurgy; Member, 
Association of Professional Engineers (Province of Ontario); Member, Cana- 
dian National Committee for the International Hydrological Decade; Member, 
American Water Works Association; Member, Associate Committee on Water 
Pollution Research (National Research Council); Member, International As- 
sociation on Water Pollution Research. Throughout his career, Dr. Prince 
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has been involved in bridging the gap between the academic earth sciences 
and their application to problems in engineering and technology. His early 
interests in geological research on igneous rocks led to applications in the 
field of ceramics and refractories to meet a broad range of industrial uses. 
An interesting development resulting from the work of one of his research 
teams was the finding of a chemical process and high temperature sintering 
technique which is currently in use for the preparation of uranium oxide 
fuel elements for today’s atomic power reactors. With the growing urgency 
of problems arising in the field of water pollution and water resource 
development, Dr. Prince, in 1965 was asked by his department to head up a 
new Water Research Branch as Director and again to serve in the role of 
coordinating and directing the earth science aspects of the subject toward 
the solution of problems of a practical nature. On April 1, 1967 his duties 
were greatly expanded when the former Water Resources Branch of the 
Department of Northern Affairs and National Resources, a large engineering 
unit, was combined with the Water Research Branch. As Director of the 
combined organization, now called the Inland Waters Branch, Dr. Prince is 
responsible for the management of the largest federal government agency 
concerned with our freshwater resources. The Inland Waters Branch has a 
staff of about 840, has its headquarters in Ottawa and has more than 30 
units located in other centres throughout Canada. 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


Ottawa, Wednesday, December 11, 1968 


The Special Committee of the Senate on 
Science Policy met this day at 3.30 p.m. 


Senator Maurice Lamontagne (Chairman) 
in the Chair. 


The Chairman: Honourable senators, we 
are pleased, I am sure, to have with us this 
afternoon the representatives of the Depart- 
ment of Energy, Mines and Resources. On my 
right is Dr. C. M. Isbister, Deputy Minister, 
with whom I attended Harvard quite a num- 
ber of years ago. 

On my left is Mr. Jean Paul Drolet, Assis- 
tant Deputy Minister (Mineral Development). 
On my extreme right is Dr. J. M. Harrison, 
Assistant Deputy Minister (Mines and Geo- 
sciences). On my left is Mr. J. MacNeill, Act- 
ing Assistant Deputy Minister (Water), and 
Mr. Gordon MacNabb, Assistant Deputy 
Minister (Energy). 

Mr. Claude Isbister will make an opening 
Statement, and then we will proceed to the 
question period. 


Dr. C. M. Isbister (Deputy Minister, 
Department of Energy, Mines and Resources): 
Thank you, Mr. Chairman. Honourable sena- 
tors, I would like to start by giving tribute to 
the two officials of my department who were 
mainly responsible for the preparation of the 
substantial brief that has been distributed to 
you. This brief in fact represents quite a lot 
of work on the part of a number of people in 
all the relevant areas of our department, but 
two in particular, Dr. K. W. Downes and Dr. 
L. A. E. Doe, are responsible for it, not me. I 
would like to acknowledge this at the very 
beginning. The thought and efforts of many 
of us have been poured into it, but the rest of 
As know the burden that they carried. 

- I will now make a formal statement for the 
record. 


| 
| 
| 
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Honourable senators, I should like to 
express appreciation for the opportunity to 
put before you this document that presents 
activities of the Department of Energy, Mines 
and Resources which depend upon its scien- 
tific and technical competence. Our Depart- 
ment takes pride in what the Department is 
accomplishing and we expect that our future 
work will be even more important. In these 
comments, I shall amplify certain of the 
concepts expressed in the brief and attempt 
to offer rationale. 


In a sense the Department of Energy, 
Mines and Resources is one of the newest in 
government, having been created by Govern- 
ment Bill No. C-178 on October 1, 1966. In 
another sense it is the very oldest: on the 
10th of September, 1841, the first united Par- 
liament of the Province of Canada resolved 
“that a sum not exceeding 1,500 pounds ster- 
ling be granted to Her Majesty to defray the 
probable expense in causing a Geological Sur- 
vey of the Province to be made”. I might 
mention that those were pounds sterling of 
that day, I’s sure, but even so the Geological 
Survey was begun in 1842, has continued to 
this day( an is the oldest scientific agency in 
the Government of Canada. It is 25 years 
older than Confederation itself. One is left to 
wonder if the legislators of that distant day 
really thought that a Geological Survey of 
Canada could be made for the sum of $1,500 
pounds but it was a good try and.a good 
beginning. 

After Confederation, the Geological Survey 
became, in effect, a Department of Govern- 
ment responsible directly to a Minister and 
continued as such until 1907. At that time, the 
Mines Branch was established, and the two 
branches were combined into a Department 
of Mines. Since then the Department has 
expanded in its total responsibility, organiza- 
tion, and has had a succession of names. Vari- 
ous components, each with its long history 
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and traditions, have been combined from 
time to time and the latest creation is the 
Department of Energy, Mines and Resources. 
I mention this growth by accretion to point 
out a factor that I think is unique to this 
Department. At least four of the different 
branches have a long history, along with their 
own traditions and specialties. Their tendency 
has sometimes been to consider the Depart- 
ment and quite often the deputy minister 
simply an administrative inconvenience to 
their work. 

Only in the last few years has there been a 
noticeable tendency for the branches to 
work together as a Department rather than as 
separate units. Various steps have been taken 
to this end. The program of five-year plan- 
ning, recently instituted in the Government 
service, facilitates the appraisal of individual 
proposals within a comprehensive Depart- 
mental framework. This enables each branch 
to see what the others are planning for the 
long-term, and makes for more intelligent 
discussion at departmental meetings. The 
establishment of new branches also has its 
levelling influence. For example, the Inland 
Waters Branch in the new Department was 
created from components of four branches 
within the former Department, plus a major 
component from the Department of Northern 
Affairs and National Resources. 

Administrative structures and practices are 
important but the Department depends ulti- 
mately on the ability and the motivation of its 
personnel. In these our Department is strong 
and this strength makes me optimistic. On a 
personal note, a Deputy Minister faces vari- 
ous demands on time and energy but the key 
to good administration is to get good, strong 
people appointed to the important positions, 
to work with them and support them. 

Most activities undertaken in the Depart- 
ment are directly concerned with the devel- 
opment of resources of the country. These 
have a direct and important effect on aspects 
of the economy. It is safe to assert that the 
programs of nergy, Mines and Resources pro- 
vide an earlier and larger return than any 
others supported by the Government. 
Resource-based industries are still at the 
heart of Canada’s dynamic growth and the 
key to the future. These are the industries 
where we have the highest economic produc- 
tivity and the greatest export earnings. Our 
geoscientific programs, both “wet” and Sdaya’ 
are the essential foundation of natural 
resource development. 
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The control surveys and mapping carried 
out by our Surveys and Mapping Branch are 
fundamental for the development of the 
country as a whole. The investigations being 
carried out by the Inland Waters Branch are 
designed to meet an urgent need for knowl- 
edge about water pollution and its abatement; 
the Mines Branch addresses itself to problems 
of mining and mineral processing essential to 
the further growth of minerals industries; the 
Marine Sciences Branch is carrying out stud- 
ies today that will enable the mineral and 
petroleum industries to explore more intelli- 
gently to-morrow the continental shelves and 
ocean bottoms; the Geological Survey is, in 
effect, the exploration arm for Government on 
the mineral wealth of the land; the Observ- 
atories Branch provides data on problerns of 
defence, mineral exploration, and earthquake 
prediction; and our economic units study the 
trends and development of resources to pro- 
vide guidance for the work of the Department 
as well as information to the Ministers of 
Government. All are engaged on long-term 
studies as well, studies that will pay off many 
years later. 

The Department of Energy, Mines and 
Resources is mission oriented, not to a single 
mission but to several, ‘and these are set out 
in the enabling legislation. Our scientific work 
is planned and directed to achieve these mis-— 
sions. It is this point of view that has been 
followed throughout this report. It applies 
whether we are dealing with astronomy, or 
investigating procedures 'to help abate pollu- 
tion of our rivers and lakes; whether we are 
studying the characteristics of layering in the, 
Atlantic Ocean, or attempting to develop an 
alloy that will be stronger and safer for air-. 
craft undercarriages. We have been assigned 
missions that depend on science and research 
to achieve the desired goals. In this sense, our 
Department is engaged in applied research— 
we are attempting to reach specified goals. 
First class basic research is by no means 
excluded from our interests and purposes. In 
many instances, fundamental data have to be 
determined before the goal can be reached. 
Research might be of the “purest” in the 
mind of the individual who conceived it, but 
supported by his superiors because it wil 
provide data to be applied to the mission 
Perhaps it is worthwhile to give an example. 

The bedrock of Canada is composed 0 
many different kinds of rocks, some of whic 
are distinctive and their origins difficult t 
explain. A scientist of the Geological Surve: 
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may very well be intrigued by the charac- 
teristics peculiar to one of these rocks, think 
he has some clues that would be useful in 
determining the origin of the rock and 
explain its characteristics, and put up a first 
class proposal to carry out such a study. So 
far as he is concerned, this is curiosity-direct- 
ed enthusiasm in advancing the frontiers of 
knowledge. It is basic research. His chief, 
however, might recognize that these funda- 
mental studies could provide insight into ore 
deposits that may be associated with this kind 
of rock. When submitting the proposal, the 
chief would probably emphasize that the 
work is important because of information it 
could potentially provide for explaining 
associated valuable minerals, and thereby 
enable us to prospect more intelligently for 
those minerals. Assuming the project were 
approved, the scientist would regard his 
activities as basic or fundamental research; 
his manager would regard them as applied 
research; but in any event they are certainly 
mission-oriented. If such a project were in- 
itiated at a university, supported by grants- 
in-aid from our Department, it would be 
classified as basic or fundamental research. 

In the context of the mission, probably the 
nearest thing we have to curiosity-directed 
research is that undertaken in the Observato- 
ries Branch, and especially in the field of 
radio and optical astronomy. No attempt is 
made to justify this on the basis of utility, 
but it is important for understanding the uni- 
verse of which our earth is a part and, there- 
fore, of understanding better the earth itself. 
In the long run, this research will undoubted- 
ly lead to information, and eventually to 
concepts; that will enable us to make better 
use of this earth on which we live. Moreover, 
the studies of our universe have, in this gen- 
eration, made it possible for manned-space 
flights, aid who knows what values will 
eventually come from these activities. Even 
astronomy turns out to be useful. Questions 
could be raised as to the advisability of car- 
rying out such esoteric research in a Govern- 
ment department—indeed the Chairman of 
‘the Science Council has specifically ques- 
tioned this point before this Committee. My 
own feeling is that the matter of jurisdiction 
‘is not terribly important, so long as the fund- 
ing is provided and other astronomers have 
access to the instruments. 

As a Government department we have pri- 
‘orities and programs. There is, however, an 
important complicating factor, and that is the 
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individual scientific brain which happens to 
be available at a given time. Departments 
should be opportunistic and take advantage of 
particular strengths and skills that are availa- 
ble to them. Without first class scientists and 
engineers, we cannot possibly do our job, and 
it is sometimes worthwhile making adjust- 
ments in programs to take advantage of unique 
opportunities. A scientist may show unusual 
qualifications to carry out a study that does 
not have as high a priority as some others 
—one that normally would not be undertaken 
perhaps for several years. However, because 
the scientist is first class, has a well thought- 
out scheme with good possibilities, it would 
be unwise to keep him on what he would 
think of as routine work. Assuming his pro- 
ject is mission-oriented or applied, and prob- 
ably costly, the only place it can be undertak- 
en is in Government; failure to support him 
would almost certainly result in the loss of 
important scientific competence to Canada. 
Our budgets do not provide for as much flexi- 
bility of programs in this sense as our scien- 
tific directors wish, but we do our best to 
balance these important considerations 
against others. 

In the general view, we see fairly substan- 
tial increases in the future in the scientific 
activities of the Department of Energy, Mines 
and Resources. Similarly, of course, other 
agencies, industries, and the universities that 
are interested in the topic of renewable and 
non-renewable resources’ will necessarily 
expand. We do not anticipate, in the long 
run, serious difficulties in recruiting the right 
people, nor do we foresee a surplus of geo- 
scientists and engineers. At least ten years 
ago, we began to hear of an impending over- 
supply of earth scientists. So far there is no 
evidence of an _ oversupply. Nevertheless, 
there may be an imbalance in the kinds of 
scientists and engineers that are turned out 
by the universities. Such imbalances are 
adjusted rather quickly, usually at the gradu- 
ate schools or in the final year of university. 
If the students at the universities learn that 
there are few jobs for earth scientists, for 
example, some of those who were planning 
on majoring in that specialty will change to 
another. Palaeontologists will probably switch 
to biology if the job prospects are better in 
that field, and so on. It is impressive too, to 
note how specializations change after gradua- 
tion, depending on the challenges put to the 
well-trained scientist. 
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We are disturbed by a tendency that we 
have seen exemplified, especially in one par- 
ticular field. The Canada Centre for Inland 
Waters was. established at Burlington, 
Ontario, for a variety of reasons having to do 
with the study of our inland waters, but also 
because it was within 50 miles of eight uni- 
versities. All these universities are interested 
in, and appear to be planning to become 
specialists in water research, and not only 
specialists in water research, but Great Lakes 
waters. We welcome expressions of interest 
from the universities, and indeed are provid- 
ing facilities for them at the Canada Centre 
for Inland Waters. Moreover, under the spon- 
sorship of the Associated Colleges and Uni- 
versities of Canada, a working group has 
been established to help guide the policies of 
research at the Centre. Nevertheless, it seems 
to us to be unwise and even dangerous for 
eight universities in one small area to attempt 
to become specialists in research on water. 
The money for research will almost inevita- 
bly be spread so thin that we cannot see how 
centres of excellence can be produced. More- 
over, much of the research on the Great 
Lakes will depend on the availability of ship- 
time. Adequate ship-time for such a large 
number would almost certainly be out of the 
question. The solution to this problem must 
be found by the universities themselves and 
we are confident they are in the process of 
doing this. 

There is a great deal of interest now in 
achieving the optimum balance between Gov- 
ernment and universities and between basic 
and applied research. There is increasing 
recognition of the importance of approaching 
many fields of research on an interdiscipli- 
nary basis. Our Department has quietly pro- 
vided constructive leadership in these matters 
for a long time. We have developed research 
in Ottawa and in our regional research sta- 
tions on an interdisciplinary basis, with a 
full-fledged effort to relate programs to the 
needs and interests of universities in a flexi- 
ble and adoptable fashion. I suppose our 
Mines Branch has been taking this approach 
to research for longer than anyone else. Cur- 
rent examples are to be found in our regional 
institutes at Bedford, Nova Scotia, dealing 
with oceanography, at Burlington, Ontario, 
dealing with Great Lakes pollution and at 
Calgary, dealing with sedimentary geology. 

It is probably worthwhile to explain our 
approach to interdisciplinary research here 
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by using the Canada Centre for Inland 
Waters as an example. I want to emphasize, 
however, that this is not an unusual example 
but simply that it is our newest research cen- 
tre in a field that, for the first time, is becom- 
ing one of major importance in Canada. Our 
Mines Branch could be considered as a major 
centre of materials research because it studies 
all aspects of metals and minerals and their 
utility from the time they are broken up 
underground to the time they are put to use. 
It employs representatives of just about every 
kind of physical scientist, and even some bio- 
logical scientists, all working together to pro- 
duce and use metals most effectively. The 
Geological Survey employs large numbers of 
geologists, but also employs many geophysi- 
cists, geochemists, biologists, paleontologists, 
geographers, mathematicians, chemists, phys- 
icists, and so fourth. This I think is the reas- 
on they got an economist as deputy minister. 
Our Marine Sciences Branch depends on 
interdisciplinary studies, and has perhaps 
gone farther than some of the older branches 
by including scientific activities and represen- 
tatives of other Government agencies. The 
efficient use of expensive ships makes such 
cooperation mandatory. 


At the Canada Centré for Inland Waters, 
formal involvement at the planning stage is 
being invited from numerous agencies. An 


advisory committee is being formed and will | 
be charged with providing advice on the | 


operations and activities of the Centre. This 


committee will include representatives from | 


other Government departments, from univer- — 


sities, and from industry. Facilities are being 


provided for other agencies and for the univ- | 
ersity community in the establishment itself. © 
Ship-time will be allocated on the basis of the | 
defined research program, and the Centre as | 
a whole is being planned as an interdiscipli- | 


nary, inter-agency research centre. 


The © 


professional staff will include chemists, phys- © 


icists, geologists, geophysicists, 


biologists, — 


social scientists, engineers, and hydrologists. — 


This is the procedure we think ought to be 


followed by Government laboratories wherev- | 


er possible. } 


We hope that this close association of the — 
universities with laboratories of the Depart- 
ment will result in more graduate students 
carrying out research in Government 


} 


| 


laboratories for credit towards their advanced ‘ 


degrees. Encouraging trends along this line 
are already apparent at the Bedford Institute 
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near Halifax, a trend we would endorse for 
other parts of Canada. Field projects in the 
earth sciences under the sponsorship of the 
Department have been accepted by some uni- 
versities for about 50 years, but laboratory 
studies have been slower in gaining accep- 
tance. We realize that universities must 
monitor the research but our engineers and 
scientists have worldwide reputations in their 
specialties and would be pleased to assist in 
developing graduate research programs. 

We have attempted to respond to the guide- 
line as applied to research in the natural 
sciences. However, scientific research is not, 
and should not, be limitd to the natural 
sciences, and the scientific work of our 
Department includes many _ socio-economic 
studies—the effects of water diversions on the 
life of communities, development of mineral 
resources and effects on the economy, the cost 
of pollution abatement as it will affect com- 
munities, and so forth. It is apparent that 
the needs for research in the resource 
sciences will, to some degree at least, be gov- 
erned by the socio-economic factors that pre- 
vail in the country or in regions of it. One of 
the reasons for creating the Department of 
Energy, Mines and Resources was to provide 
he Government with the competence to devel- 
op long-range plans designed to meet national 
Zoals for the utilization of its natural 
resources, and to have within it the scientific 
und technical components that could carry 
yut, sponsor and coordinate research designed 
‘O achieve those goals. Thus the scientific 
ictivities would be directly related to the 
1eeds of the nation. 

It is worth emphasizing that all these plans 
nust be long-range, if only because of the 
lifficulties in turning scientific programs on 
ind off. Departments such as ours need to 
ylan on a reasonably even basis, otherwise 
he phasing in and out of research programs 
‘tan be much too abrupt to be economical. 
jpecialists who have been engaged to under- 
ake studies in a particular field, and perhaps 
. fairly narrow field, cannot quickly develop 
kills in other areas, and their new assign- 
lent may make it difficult for them to work 
fficiently. Graduate students who have been 
Mcouraged to undertake research programs 
f interest to the Department, on the under- 
tanding that successful completion of these 
rograms will probably mean employment, 
ften leave the country when, owing to an 
nexpected cutback in funds, they cannot be 


‘fered employment. 


| 
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We are responsible to taxpayers and to the 
scientific community to expend in the best 
way the resources put at our disposal. Per- 
haps the most important quality to develop in 
a big contemporary organization is the will- 
ingness to be constantly in a state of change 
and adaptation. Our Department is very 
dynamic and we must struggle to keep it so. 
Those of us in senior administrative positions 
must never grow comfortable—and there is 
little danger of this as far as we can see. 

How do we eliminate old programs of dimi- 
nishing utility? One method of reducing some 
of the difficulties woul be to make possible 
more freedom of movement between the Gov- 
ernment and outside agencies, agencies both 
academic and industrial, and even within the 
Government itself. We believe too many peo- 
ple get locked into particular occupations, not 
only in our Department but in general. Some 
people dislike of course, major disruptions in 
their way of life and there is a tendency for 
administration to consider it a reflection on 
them if people transfer from one unit to 
another. Nevertheless, there needs to be more 
exchange between agencies such as ours and, 
say, the National Research Council, Surely 
there should be many more long-term second- 
ments between Government agencies. We 
consider this question of transferability to be 
one that is well engaging the attention of 
Government planners. At present, we can 
send scientists abroad on technical aid mis- 
sions more easily than we can exchange them 
among governmental and private agencies. 

Another procedure which might help agen- 
cies to modify their programs more easily 
would be early retirement without serious 
loss of pension for those individuals who are 
at a “dead end” either because of the termi- 
nation of a program, or because of their own 
inability to fit in with the changed plans of 
the agency. I should add here parenthetically 
that I do not think I am talking about’a very 
large number or fraction of such individuals. 
There are some individuals who have been 
good producers but tend to carry on in a 
backwater until they can receive the full 
benefits of their pension. It would cost the 
Government relatively little and would result 
in greatly increased efficiency if such men 
were encouraged to retire from the Govern- 
ment at ages between 50 and 60. Many of 
them could provide excellent service to in- 
dustry, to university and, even occasionally 
under contract. to Government. 
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One of the factors that makes the efficient 
employment of scientific and technical per- 
sonnel unnecessarily difficult in the Govern- 
ment departments is the unfortunate distinc- 
tion between the so-called exempt agencies 
and the departments. It is worth pointing out 
that the employment and pormotional proce- 
dures established for such agencies as the 
National Research Council, Fisheries Re- 
search Board, and others, were planned in 
order to give them the flexibility required by 
a scientific agency. Scientific and technical 
departments such as ours should surely be 
permitted the same flexibility. For example, a 
departmental employee, if taken on on a con- 
tinuing position, must be certified either as fit 
or unfit to continue at the end of one year. 
The exempt agencies can employ for renew- 
able term. Freedom for classification of staff 
officers in the exempt agencies makes such 
appointments much more attractive there 
than in departments. Rules established to 
apply to the great bulk of the public service 
are not necessarily good for the few employ- 
ers of scientists, a fact that was recognized 
when the exempt agencies were established. 
Departments could better serve the public if 
permitted the same freedoms. 

As a mission-oriented agency, it might be 
difficult to contract substantial amounts of our 
research to universities. Much of our research 
depends on data which we as a Government 
agency are required to collect by regular 
repeated surveys, automatic recording 
devices, and the like. This kind of activity is 
not suitable to the academic environment. 
Experience has shown that an agency limited 
to the collection of data, without the oppor- 
tunity to develop these data into useful con- 
cepts and programs, provides nothing to at- 
tract or challenge good intellects. The 
efficiency of the organization and the quality 
of its work therefore tends to deteriorate. If, 
therefore, the Departments is to continue 
effectively its role as a monitor and data 
collection agency, it must carry out research. 
Even so, it seems to us that there are more 
possibilities to contract research to universi- 
ties than this Department has traditionally 
used, a factor that has been receiving more 
consideration in the last few years. 

It is possible that considerably more scien- 
tific data-collecting could be contracted to 
industry than has been done in the past, even 
though our Department has probably been a 
national leader in this field—for example, the 
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federal-provincial aeromagnetic surveys that 
are carried out entirely by industrial 
organizations. 

Departments such as ours could make more 
use of development contracts to produce 
instruments, plans, and working procedures 
from ideas developed during research pro- 
grams. The Science Council, for example, has 
emphasized the need for more R & D capa- 
bility in our industries, and utilization of 
development contracts is an important meth- 
od of ensuring the necessary skills as well as 
producing the “hardware” and the proce- 
dures. Government, however, must be pre- 
pared to accept the costly failures as well as — 
the successes. 

By science policy we mean the policy that 
determines the purposes for which science is 
used. Obviously, it should be used and deve- 
loped to achieve national goals. We have | 
spoken of it mainly in the context of Govern- | 
ment, but have included some comments on 
the relationships between Government, — 
industry, and universities. The question then 
outstanding is how much we should spend on 
science—especially the natural sciences. We 
have no easy answers. All the evidence that 
has so far been gathered points to the fact | 
that the development side of R & D is the. 
component in Canada that has not been — 
pushed as it has in other countries. It is also | 
the more expensive component, of R & D | 
and, from present information, there can be 
little doubt that it should be increased sub- | 
stantially, if Canadian industry is to advance | 
as it should. Probably also we will have to. 
make much harder choices between the | 
research projects to be undertaken. Rather 
than suggest a specific allocation of money to 
science—for example, 2 per cent or 3 per cent 
of GNP—we should determine what we need 
and do our best to meet the requirements. In | 
my view our efforts are at too low a level by | 
every relevant criterion. At present, our: 
Department is indefinitely postponing what. 
appear to us to be important programs per- 
taining to resource development, water man- 
agement and pollution. 

I would like to make some personal 
comments on the scientific community now 
and for the future. In the past, many scien- 
tists and engineers, have rejected responsi- 
bility for the consequence of their research.) 
Moreover, they have generally rejected sug- 
gestions that they should work in fields other 
than those in which they were trained. Even 
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in the administration of science, they have 
tended to stay within their own general fields 
of competence. It seems to me now, however, 
that scientists are becoming more interested 
in the broader picture. They are interested in 
learning about the place of science in the 
world at large, so that they themselves can 
judge how better to use science. The interest 
shown in our Department, for example, by 
‘scientists and engineers in the Career Assign- 
ment Program of the Public Service suggests 
to me that the scientific and engineering 
community is attempting to obtain a broader 
base, and to use scientific and engineering 
skills as a means of becoming better admin- 
istrators and policy advisors. 


The shoe goes on the other foot as well. 
Science today is an integral part of modern 
life and of modern education. Surely people 
being educated to live in a world dominated 
by science and technology should be educated 
in science as a preparation for life in general. 


This leads me, Honourable Senators, to my 
final point, and one that is strongly supported 
by senior officials of this Department. Because 

‘scientific research is essential to fulfill this 
Department’s mission, we think it most 
undesirable for the research to be under the 
control of some other department. For this 
‘reason we do not see the advisability of a 
Single ministry for science. Perhaps such a 
‘ministry would have been practicable a few 
decades ago, but scientific research pertains 
to every aspect of life and, in Government, 
‘surely cannot be hived off in one department. 
The Government must of course make deci- 
sions about whether to support general areas 
of scientific research, and the scale of its sup- 
‘port. Essentially these decisions are of a 
financial nature, or one might prefer to think 
of them as involving the allocation of 
‘resources to areas of scientific research. This 
is perhaps the proper function of a ministry. 
‘It is to be hoped that the Science Council, 
which is still very new, will become increas- 
ingly competent to advise on these large and 
important matters. 


, Data, information, and suggestions from the 
scientific departments would be important 
contributions to such recommendations. Their 
contribution would be made in the light of 
the departmental missions, which in turn are 
lependent on national goals. But the depart- 
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ments, if they are to be effective, surely 
must be responsible for the direction and sub- 
stance of their scientific research. 


The Chairman: Thank you, Dr. Isbister. We 
have only about an hour and a half, and I am 
sure that we all have many questions to ask. 
Therefore, we should use this time as effec- 
tively as possible, otherwise our guests of 
today will have to return at some future date. 


I will recognize successively Senator Lang 
first, Senator Grosart, Senator Kinnear and 
Senator Cameron. 


Senator Lang: Mr. Chairman, I would first 
like to thank Dr. Isbister for his presentation 
and to congratulate the officials of the depart- 
ment on the preparation of the brief which 
they have given to this Committee. 


It is refreshing to me to see a positive 
assertion of ideas that are basic to the consid- 
erations of this Committee and to see them so 
ably argued. Whether we will in our final 
deliberations concur with those conclusions or 
not I am sure none of us know, but we do 
appreciate the positive nature of both your 
presentation, Dr. Isbister, and those made by 
the departmental officials in the brief. 


I would assume from the general tenor of 
the brief that no senior official in this depart- 
ment is satisfied with the present state of 
affairs as far as scientific policy generally is 
concerned in the Canadian government or the 
definition of its objectives, and that some 
other ways or means of co-ordinating goals— 
defining goals—should be sought. 


The possibilities of a Ministry of Science, 
of course, are being considered by others and 
an attempt to place an emphasis on this area of 
activity and to act as a co-ordinator and a 
definer of goals. The opposition expressed in 
this brief to this concept is lucid and on page 
12 an alternate suggestion is made in a case 
for an office of scientific affairs. 


My first question is accordingly a request 
for amplification of this concept from the 
departmental officials and, particularly, a 
differentiation of the function of such an 
office of scientific affairs, a differentiation of 
its functions from those as presently carried 
out by, say, the Scientific Council and its 
ancillary operations? 


Dr. Isbister: Yes, senator: I sense from 
your question that perhaps there is not much 
disagreement between what you are reaching 
for and what I was in my comments. 


2350 


I did suggest in my comments opposition to 
a department of science defined in a particu- 
lar way and that is a department that would 
include the scientific operations, activities, 
and research of the government. I think per- 
haps some years ago when the National 
Research Council was set up there may have 
been the idea then that not all, but quite a lot 
of the pure science of the government might 
be put there. I realize that this was not really 
involved even then, but it may have been in 
people’s minds. 


We are simply saying that we see no 
advantage for the government in putting, say, 
food research—that kind of thing—from the 
Department of Agriculture together in the 
same department with the National Research 
Council and with the pure research that is in 
our Mines Branch and in the Geological Sur- 
vey Branch. 


To the extent that we are increasingly able 
to develop criteria, benefit-cost analyses, and 
this kind of thing, to appraise priorities for 
research and development work at the 
applied end, these criteria relate, to our 
minds, not so much scientific fields to each 
other as scientific research and development 
to the industries and applications to which 
they are to be put. 


In other words, I think one ultimately 
judges the worth, if you wil, of the Geologi- 
cal Survey by looking at the Canadian mining 
industry; this is not the only way, but it is a 
useful way. But whether one learns anything 
really in the way of priorities by relating 
research in the Geological Survey to fats and 
oils research in the Department of Agricul- 
ture, I am personally doubtful. 


So I have in this argued against putting all 
the science in one departmental bundle. I 
have, however, associated myself—and I 
think the senior officers of the department— 
with the idea of a ministry that would do far 
more than has been done in the past to look 
at government support of science in a co- 
ordinated, integral fashion. Government must 
decide today what fields to select to back and 
what are the relatively less important fields. 
Scientific research today must be played with 
big chips and Canada, as a medium-sized 
country, has to choose the chips it is going to 
play with considerable knowledge and skill. 
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We have expressed our support for a 
ministry organized on this concept. We 
believe... 


The Chairman: It is not in the brief. 


Dr. Isbister: No, but in my comments, 
Senator, in the final paragraph. We also 
believe that the development of the ability to 
advise government in this sense is probably 
the main rationale for the Science Council— 
again not the only one, but we expect that 
with each passing year the Science Council 
will develop more and more ability to advise 
in this sense of co-ordination of priority, of 
general allocation of resources, of finance to 
particular fields. . 


Again to repeat, we are suggesting that 
these fields need not and should not be in 
that central ministry. 


Senator Lang: Would you anticipate, Dr. 
Isbister, that the practical results of such a 
combination would leave little unchanged 
inasmuch as the balance or the weight of 
decision is going to still remain in a depart- 
mental area and that the advisory nature of 
the ministry or council is going to be suffi- 
ciently academic, let us say, or sufficiently 
unfamiliar with the specifics of the depart- 
ment’s activity that it tends to lose its 
pre-eminence? 


Dr. Isbister: In my view, Mr. Senator, the 
recommendations we are making would result 
in radical changes in modes of thinking and 
operation in the government. 


In our experience people connected with | 
the definition, the designing, the financing of 
scientific programs, are reaching for more 
rational, better advised ways of making the. 
major decisions. We believe this would be 
welcomed in general; it would certainly be 
welcomed to us, and it is something we have 
lacked. | 


Senator Lang: I should mention, Mr. Chair- 
man, that I appreciate the care that the 
department and its officials have taken in. 
attempting to follow the guidelines suggested 
by our Committee and I realize the difficulty 
in compartmentalizing the information. 


In that regard under major problems in the 
performance of departmental functions I 
think we see a fairly strong statement affect- 
ing the ability of the department to recruit 
into its ranks in a sufficiently flexible manner) 
and the way that this is affected by the job 
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classification procedures imposed on them as 
a department and not an “exempt agency”, I 
think is the word. 


I assume, Dr. Isbister, that this job, clas= 
‘sification procedure technique is one that is 
inherent in a civil service system such as ours 
and is not one that we could dispense with 
very lightly in a general way. If a department 
such as Energy Mines and Resources was to 
‘be excluded from this procedure, I think 
possibly the utility of having such a proce- 
dure at all in any department could be very 
well argued. 


Is it a practical suggestion that this E M 
and R should be removed from this struc- 
ture? Could it be removed without affecting 
the whole of the civil service and all other 
departments of government? How could we 
differentiate the different departments? 


Dr. Isbister: I have two brief comments on 
this, senator: one, I think we have drawn 
attention in our large brief to certain proce- 
dures which seem to us to be unnecessarily 
time consuming, and where one finds this in 
big organizations today in our experience it is 
always worthwhile giving a little thought to 
seeing whether they cannot be made to go in 
some different way with a smaller expendi- 
ture of resources on them. 


In other words, where there are organiza- 
tional problems, why not give a little bit of 
thought to overcoming them. That is one line 
of our thinking. 


The other thought: you ask whether Atlas 
possible to exempt the department; I forget 
the exact language in the large brief at this 
Moment. We can find it, but what is in my 
mind is not the exemption of the entire 
department, but I do have in mind that as far 
as the employment of scientists is concerned, 
scientists are a terribly important but not 
very large fraction of the employees of our 
department, that we should really have the 
same freedom to employ and administer these 
people as exempt agencies do and we are 
here raising the question of discrimination 
between federal government employers. 


Senator Lang: I presume this would apply 
2qually to any department so far as its scien- 
tific personnel is concerned? 


Dr. Isbister; And I would so apply it, sir. 
We simply fail to understand the rationale or 
whether there can be a rationale for this dis- 
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crimination which exists among the different 
important agencies of government that are in 
the scientific research business. 


Senator Lang: To come down to a few rela- 
tively specific matters... 


The Chairman: Senator, could you for the 
time being ask a final question, then we would 
come back? 


Senator Lang: To specifics; I will break 
now then, Mr. Chairman. 


The Chairman: Senator Grosart. 


Senator Grosart: Thank you, Mr. Chairman. 
I would like to associate myself with what 
Senator Lang has said about your brief. 


A newspaper science writer called me dur- 
ing the weekend with some general review of 
the science policy question. He called me 
from Ottawa and I said if you can get hold of 
the first few pages of this brief you will have 
about as good a run-over it as you will find 
anywhere. 


I had intended to ask the specific question 
that Senator Lang asked about your observa- 
tion about a science policy ministry; I think if 
I understood you correctly, Dr. Isbister, you 
have satisfied me now that you are not really 
against it, but you would like to raise a few 
warning signals? 


Dr. Isbister: About what it does. 
Senator Grosart: About what it does? 
Dr. Isbister: Yes. 


Senator Grosart: Yes, I would agree fully 
in that. I think my impression of the wit- 
nesses we have heard so far is that there is a 
trend towards acceptance of the idea of the 
science policy ministry. Dr. Solandt even 
seemed to come around to agree with that. 


One wonders about the alternative, and in 
reading your brief it is obvious that you are 
concerned with this, because you are con- 
cerned with the high degree of subjectivity in 
your own decisions. You refer to this over 
and over again; you say you are searching for 
objective standards; you mention, for exam- 
ple, the national advisory commissions in sev- 
eral places and detail their work. 


What do these national advisory commis- 
sions do for you? 


Dr. Isbister; We have enumerated these 
National Advisory Committees in our brief; 
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there are several of them. I will try to give a 
general answer, although they are not com- 
pletely uniform. 


In brief, we request these committees to 
criticize our departmental programs and the 
results of them, and we do not ask them to 
administer the department for us. We take 
responsibility for the designing of programs 
for everything that is normally regarded as 
administration and we try to get on to these 
committees the best brains available outside 
the department in the country to look at what 
we are doing, what we have done, and to tell 
us as frankly as possible where we are going 
wrong, where we could have done better. 


These committees are very frank in my 
experience and we get very good mileage out 
of them. 


Senator Grosart: How often do they meet? 


Dr. Isbister: This varies from one to the 
other, sir. I, myself, am acting as chairman of 
a new such committee in the field of metallur- 
gy, advisory to work of the Mines Branch. At 
our first meeting we decided that we would 
not make decisions about how often to meet 
for some time, but after a few years we 
might fall into a routine. But that in the 
meantime we would meet as often as seemed 
necessary to get off to a good start. We pre- 
pared an agenda of work for a number of 
people on the committee; we expect the 
members to take responsibility as well as 
departmental people and we are meeting the 
second time in a little less than three months. 


In general these committees meet at least 
once a year and quite frequently oftener but I 
do not think there is any set rule. Once a 
year is enough at a big meeting to look at the 
relevant programs and criticize them some- 
times, and sometimes you need more. 


Senator Grosari: You frighten me a little 
when you say the department prepares the 
agenda, because I was going to ask you do 
they do any examination of your programs on 
their own initiative, or do they themselves 
initiate examination, or monitoring, or any- 
thing in the nature of a technical audit? 


Dr. Isbister: The answer to that is certainly 
-affirmative; the agenda in these committees is 
in general responsive to the interests of the 
‘members. These are national committees— 
people with reputations, accomplishments in 
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the relevant fields—and they are not in gen- 
eral the kind of people who would waste their 
time on any other program than the kind you 
have suggested. They take all sorts of 
initiatives. 

Senator Grosart: What kind of initiative 
would they take in respect to any program in 
your department? 


Dr. Isbister: In general they will suggest 
areas of discussion that they want opened up, 
and as they do they have access to people, 


papers, laboratories, really whatever is 
appropriate to satisfy their interests. 

Senator Grosari: Do they have a 
secretariat? 


Dr. Isbister: This varies, sir. We provide 
what I would call rather minimal secretarial 
functions; we do not staff these, we are not 
able to staff these advisory committees in any 
very ambitious way. Sometimes these com- 
mittees are able to propose, for example, cer- 
tain publications—that kind of thing—but the 
secretarial assistance provided by the depart- 
ment is what I would call efficient but 
minimal. 


Senator Grosart: Would you say that the 
occasions are reasonably frequent when one 
of these committees might say, “It is not on 
the agenda but we think perhaps you have a 
program that you should be terminating’? 
Does this kind of thing happen? 


Dr. Isbister: This particular one, not in my 
experience. This is a specific question and I 
am going to ask Dr. Harrison to respond to it, 
if he will. 


Dr. J. M. Harrison, Assistant Deputy 
Minister (Mines and Geosciences), Depart- 
ment of Energy, Mines and Resources: In my 
experience no, this has not happened, and I 
would rather suspect, sir, that it is not likely 
to happen in this sense. 


I might emphasize one other aspect of these 
national advisory committees: they do not, 
and are not asked to, limit themselves to the 
work of our department; they are basically 
national committees providing general 
comments and advice on the trends of 
research in the national interest. 


For example, in water research, about 
which other members could speak more 
knowledgeably than I, there are representa- 
tives from industry, from universities, from 
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government departments and the exempt 
agencies, all of whom discuss the whole prob- 
lem of water resources research. In this 
framework then the department can fit its 
own program, and, as well as having its own 
program reported to the committee and 
receiving criticism on it, it has a national 
implication as well as to where the soft spots 
are, where it might be developed, and vari- 
ous recommendations of this kind. 


The Chairman: Do they have anything to 
do with programs and projects before they 
are initated? 

On page 7, for instance, referring to the 
responsibilities of these committees, you say 
in paragraph 22: 


It is important to notice that this sys- 
tem works on the principle that it is the 
products of the department’s activities 
that are subjected to review. 


That means that they come at the end, 
when your research programs or projects 
have been terminated, then they analyse the 
products of those programs, or the results of 
those programs. 


Dr. Harrison: This is true, sir. 


The Chairman: So they have nothing to do 
with reviewing the programs or projects 
before they are initiated? 


Dr. Harrison: Rarely, for the reason that 
Dr. Isbister mentioned a short moment ago, 
that they do not attempt to impose on the 
department their ideas of how research 
should be undertaken or administered, but 
they provide the framework in which the 
department can develop a program in rela- 
tionship to other agencies. 


The Chairman: But in their criticisms when 
they are dealing only with products or re- 
sults, do they not come too late? 


Dr. Isbister: Most of our programs are con- 
tinuing programs. 


The Chairman: So that in this respect in so 
far as continuing programs are concerned, 
they would not be exclusively examining 
results or products, but they would also 
review programs? 


Dr. Harrison: Yes. 


The Chairman: Which have already been 
initiated? 
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Dr. Harrison: Yes, and of which we can see 
certain results already. 


Senator Grosart: I am following your line 
of questioning, Mr. Chairman: perhaps for 
the record I should indicate the names of 
these committees, to indicate the importance. 


The Chairman: By the way, Senator, just to 
supplement this, I do not know if the mem- 
bers of the committee are aware of this, but 
we have also been supplied this afternoon 
with a list of the names of all the members of 
these committees. 


Senator Grosart: Yes, I just wanted to put 
the names on the record; they are all pre- 
faced by the National Advisory Committee 
on...First is Research in the Geological 
Sciences; there is the Committee on Geo- 
graphical Research; the Committee on 
Astronomy; the Committee on Control Sur- 
veys and Mapping; the Committee on Water 
Resources Research; and the Committee on 
Mining and Metallurgical Research. 


Now, I understand these committees may 
have a fairly specific function in respect to 
grants-in-aid for research. At what point in 
the decision to make a grant-in-aid are these 
committees consulted? 


I am referring now to page 39, where I 
read the statement: 


They also review applications for 
grants-in-aid of research and recommend 
the disbursement of funds for this 
purpose. 


Dr. Harrison: I think that practically any 
one of the National Advisory Committees, 
having discussed in general session the aims 
and objects and needs for research in a 
specified field, then appoints a sub-committee 
which can examine the requests from univer- 
sities for grants-in-aid in support of research 
in that general field. 


Having discussed in advance in plenary 
session the direction that they feel research 
ought to be directed, they are then in a much 
better position to be able to select those 
projects that will help to achieve the aims 
and objectives of the advice already made by 
the National Advisory Committees. 


Senator Grosart: Would this subcommittee 
then examine applications for grants-in-aid 
from different departments? 
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Dr. Harrison: From different departments 
of universities; not from different departments 
of the government. This is only for univer- 
sities, sir. 


Senator Grosart: Yes, but these committees 
are ranging over an area that goes beyond 
your department, as you said. 


Dr. Harrison: Yes. 


Senator Grosart: What I am asking is when 
they review these applications do they review 
applications for all grants-in-aid of public 
money? 


Dr. Harrison: No, only those in the general 
field in which this specific committee was 
established. 


Senator Grosart: Yes, but do they from all 
sources? We are in water resources research, 
for example. There is more than one depart- 
ment concerned in that area. 


Dr. Harrison; Do you mean, for example, 
political science or resource management 
departments? 


Senator Grosari: No, I am saying if depart- 
ment A, B, C or D has applications or makes 
grants in let us say the water resources 
research area, does this committee look at 
them all? 


Dr. Harrison: No, sir. 


The Chairman: 
involved though. 


Dr. Harrison: Only so far as we are 
involved, but we do have overlapping joint 
membership with many other granting com- 
mittees, so there is knowledge between all of 
them on what is going on in any other grant- 
ing agency. 


Only so far as you are 


Senator Grosari: It might be a general 
knowledge, but what I am really getting at, 
Mr. Chairman, and I will finish very quickly, 
is what appears to be in this area and in 
many other areas a lack of control. Your own 


brief speaks of the Burlington problem, eight 
universities. 


Who is responsible for this unwise dis- 
bursement of these funds among these uni- 
versities? Where is the co-ordination, the 


common front to prevent this thing from 
happening? 


We have scores of cases and if I may just 
point it up with one quotation; I read it to 
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point up my own concern about the necessity 
for control in R and D expenditures. 


This is from this morning’s Globe and Mail; 
it refers to the report on the Dunnville prob- 
lem. The Globe and Mail in an editorial sum- 
marizes the report; I presume it is a reasona- 
bly correct summary. It has this to say: 


If the companies dealt poorly— 
This is referring to the companies which were 
alleged to have caused the contamination in 
the area, 


If the companies dealt poorly with the 
problem, the Government was no better. 
A confusing total of five Government 
departments—Mines,— 


I admit these are not federal departments at 
the moment: 


...Mines, Labour, Lands and Forests, 
Agriculture and Food, Health—and sev- 
eral of their creatures, not to mention the 
Ontario Water Resources Commission, 
had all been unco-ordinately involved in 
assessing the difficulties. They had 
assessed them so differently that com- 
parison between their assessments was 
impossible. Everybody was responsible 
and therefore nobody. Breakkdown of 
communications between the various 
departments was just about complete. 


It was a regular Keystone Cops production. 


What do these National Advisory Commit- 
tees, or is there any other mechanism in your 
department to prevent this kind of thing hap- 
pening? Co-ordination is obviously not the 
answer; what kind of control can we get in 
your department, or in other departments, of 
the expenditure of the public money on R 
and D so that we will know that there is a 
science policy in respect to the expenditure, 
an over-all science policy? 


Dr. Isbister: I wonder if Mr. MacNeill could 
pick this up? Mr. MacNeill is the Assistant 
Deputy Minister in the water sector. 


Mr. J. MacNeill, Acting Assistant Deputy 
Minister (Water), Department of Energy, 
Mines and Resources: Mr. Chairman, with re- 
gard to the National Advisory Committee on 
Water Resources Research, which is one of the 
newest, if not the newest National Advisory 
Committee in the department, if I could go 
back one step and mention that it has three 
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functions, as stated in the order in council; 
one of these is to advise the Minister on needs 
and priorities for research in the water 
resources field; the second is to facilitate the 
co-ordination of this research; the third is to 
advise on applications for grants-in-aid. 


With regard to the first, advice on needs 
and priorities, this is something that is very 
dynamic, continually changing, but we have a 
good basis upon which to start the committee 
in the recent study by the Science Secretariat 
of Needs and Priorities in the water resources 
field. This is the study here on water 
resources research in Canada; they made a 
very comprehensive inventory of existing 
research. They had a number of studies com- 
missioned to identify needs and problems in 
the water field. They related this to research 
requirements, and they came up with recom- 
mendations on needs and priorities for water 
resources research under some eight catego- 
ries. This will provide the committee with a 
good start, and the committee expects in 
future years to continually review and update 
their evaluation and so advise the Minister 
with regard to co-ordination of water 
resources research in Canada. This is the 
point that you are talking about. 


Senator Grosart: Excuse me; we were told 
in this committee that there were 228 entities 
claiming authority in the water resources 
field. 


Mr. MacNeill: Is that all? With regard to 
co-ordination, we attempt to achieve this in 
part through the structure of the committee, 
through the composition of the committe. The 
committee is made up of senior representa- 
tives from, I believe, ten other federal agen- 
cies that have a concern in the water field or 
have concerns that are related to the water 
field. It is made up of another ten representa- 
tives from universities and provincial agen- 
cies. I believe that four or five provinces are 
represented on the committee by their senior 
water official, and there are industrial repre- 
sentatives on the committee, or subcommittees. 


Through the composition of the committee, 
then, we have a means through which to effect 
some co-ordination of research as between, 
first of all within the federal government all 
of the agencis concerned, and as between the 
federal government and the university com- 
munity and these provincial agencies. 
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How successful this will be remains to be 
seen. 


Senator Grosart: Excuse me; do they meet 
once a year? 


Mr. MacNeill: No; the committee has met 
twice in the last six months we will be meet- 
ing—this will depend on the committee—at 
least twice a year. The subcommittees will be 
meeting more frequently than that. 


The other means through which we can 
exercise co-ordination and a degree of control 
is through funding. This report tells us that 
the bulk of funding for water resources 
research in Canada comes from the federal 
purse and in the future wil lhave to come 
from the federal purse. This report recom- 
mends that that funding be disbursed through 
the National Advisory Committee on Water 
Resources Research. 


So that by control of the funding of the 
bulk of water resources research this commit- 
tee will be able to exercise a greater degree 
of co-ordination. 


The Chairman: At the federal level. 


Mr. MacNeill: At the federal level, but 
keep in mind that the committee is not just 
federal; it is university, and provincial agen- 
cies are on it too. 


Senator Grosari: Is the funding your only 
mechanism of control? 


Mr. MacNeill: I would say that it is the 
significant mechanism; the composition of the 
committee is one and funding is the other. 


The Chairman: In respect of international 
waters and rivers where there is a federal 
responsibility for control? 


Mr. MacNeill: Yes, for control; I am sorry, 
we are talking about two different things. 


Senator Grosart: We are talking about R 
and D. 


Mr. MacNeill: I am talking of funding 
through the committee; the planning and con- 
trol of international waters is a different 
thing. 

Senator Grosart: So what we are back to is 
that the science policy ministry of the federal 
government is the Treasury Board. 


I am glad to see you nod your head; I just 
wanted to put that on the record. 
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Senator Kinnear: Mr. Chairman and 
Honourable Senators: Senator Grosart has 


covered a great deal of the area I wanted to 
talk about and I wonder if I could talk about 
pollution and particularly in the Burlington 
area, where you have a 50-mile area with 
eight universities and a great many polluted 
lakes and rivers. 


I enjoyed the brief very much and was so 
delighted to hear Dr. Isbister say on page 8 
that: 


We have attempted to respond to the 
guideline as applied to research in the 
natural sciences. However, scientific 
research is not, and should not, be limit- 
ed to the natural sciences, and the scien- 
tific work of our Department includes 
many socio-economic studies—the effects 
of water diversions on the life of com- 
munities; development of mineral re- 
sources and effects on the economy, the 
cost of pollution abatement as it will 
affect communities, and so on. 


Then on page 12 he ruined my high hopes 
when he said: 


In my view our efforts are at too low a 
level by every relevant criterion. At pres- 
ent, our Department is indefinitely post- 
poning what appear to us to be important 
programs pertaining to resource develop- 
ment, water management and pollution. 


To me it is like going to take a music 
lesson from a very highly qualified master 
and you cannot get into the music room for 
the clutter. Today pollution is on everybody’s 
mind, air, water and soil, but we will stay 
specifically with water. I would like to read 
from the New York Times of Wednesday, 
December 4th, about this 72nd World Parley 
on pollution: 


The date is set; the United Nations 
seeks to help protect the human 
environment. 

The General Assembly moved today to 
organize a world-wide defence against 
pollution. A resolution sponsored by 54 
members of the 126-nation body calls for 
an international conference in 1972 to 
explore the possibilities of co-operation to 
eliminate the impairment of human 
environment. 
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The resolution was presented to the 
Assembly by Sweden, the original spon- 
sor. Swerdka P. Astrom, the Swedish 
representative, made the address. Speak- 
ing of the price of pollution of the seas, 
the atmosphere and the earth that results 
from man’s technological advances and 
demands, Ambassador Astrom declared: 

Even if we avoid the risk of blowing 

up the planet, we may by changing its 

face unwittingly be parties to a process 
with the same fateful outcome. 

The resolution seeks to alert all nations 
to the need for understanding the rela- 
tionships to his environment. It points out 
the dangers inherent in man’s ability to 
change and shape his enviroment unless 
the pursuit of his goal is controlled. 


All through your large brief you speak 
about pollution and I know that you have 
interrelated agencies by the score, but it 
seems to me we should now be coming down 
to the time when something could be done 
about pollution, particularly in the area to 
which I referred, where it is so heavily popu- 
lated. I think we should be practical as well 
as scientific and probably get on with some of 
the practical aspects of our daily living. 


The areas in the international waters of 
Lake Ontario, as I have said to so many of 
the agencies which have come before us, the 
Niagara River and Lake Erie, they are 
extremely badly polluted, and to hear it said 
you were going to delay this indefinitely is 
quite frightening to me because it is at the 
stage where something should be done, not at 
a much later date, but immediately. 


I would like your comment on what you 
hope to achieve. 


Dr. Isbister: The Burlington Institute, the 
Canada Centre of Inland Waters, has been 
started very recently and is at the beginning 
of what we hope will be a very useful contri- 
bution to the solution of the Great Lakes pol- 
lution. It is in a very interesting stage of 
development I might say. It has not yet its 
permanent buildings; it is carrying on in tem- 
porary trailer camps. We have taken delivery 
of one new ship. There is a vigorous, well 
trained core of young scientists, who are pur- 
poseful, well organized, their work related in 
meaningful ways to each other, and it is off to 
a start. 


Science 


It is realistic to say that as far as the Great 
Lakes are concerned—I am not now speaking 
about every problem of pollution in the coun- 
try—but so far as the Great Lakes are con- 
cerned it is realistic to say that the greatest 
contribution that can be made by the federal 
government or anyone at the moment is that 
of research. 


Let me point this up just by saying con- 
cretely I am quite certain that if you gave 
unlimited money and resources to 12 different 
well qualified water scientists and told them 
to start spending it instantly to purify the 
Great Lakes you would have 12 quite differ- 
ent programs. 


The fact is that knowledge has not yet 
reached the stage where we know enough to 
proceed to the desired ends, so that at this 
stage... 


The Chairman: But yet Dr. Gray of Atomic 
Energy of Canada told us that pollution was 
not really a problem of research; it was a 
problem of control. 


Senator Kinnear: That it could be done if 
we had sufficient money at any time. 


Dr. Isbister: If you would like to pursue 
this in connection with the Great Lakes I 
would like to call on Dr. Prince to pick this 
up. Dr. Prince is here and is the scientist on 
whom our programs rely more than anyone 
else. Might I ask Dr. Prince to comment on 
this? 

The Chairman: Yes please. 


Dr. A. T. Prince (Director, Island Waters 
Branch, Department of Energy, Mines and 
Resources): Thank you, Mr. Chairman. This is 
a question with which we are faced from time 
to time, as to what the relative roles of 
research and abatement programs may be, 
and I think it is a good question. 


I would say that if the present technologies 
and sufficient funding were made available 
immediately for the abatement of pollution 
that conditions would improve very substan- 
tially in the Great Lakes area, perhaps within 
the next five years or so, but one has to 
remember that pollution abatement based on 
present-day technologies is only a percentage 
removal of the pollutants. There is always the 
‘escape of 10 or 20 per cent of whatever 1S 
involved and it is the accumulation of these 
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escaped amounts that is the serious thing, 
because it is cumulative. It is cumulative in 
the sense of growing industrial and popula- 
tion areas in the Great Lakes and other parts 
of the country, so that these residuals are 
accumulating and are putting a stress on the 
environment as time goes on. 


Furthermore, there are many things in the 
nature of polluants that we do not under- 
stand yet in their effects on the environment, 
things from the industrial sector from pres- 
ent-day technologies, things that will be 
derived from the inventions of new processes 
and new products; these things are not well 
understood in the environment at all. 


So that what we are endeavouring to do is 
to understand the environment, the lakes 
environment, which is a new one, and has not 
been studied in as great depth as perhaps 
rivers and some other mechanical water 
devices. We want to know how much the 
environment can stand, what materials, and 
particularly what materials which are 
deleterious, should be the ones on which most 
of our money and effort are spent, and this 
knowledge is not adequate at the present 
time. 

When a statement is made that abatement 
could be effected by the use of large quanti- 
ties of money at the present time I would say 
yes, this is true based on technologies that 
have developed without very much change in 
the last 50 years. 


Senator MacKenzie: Could I ask just one 
question at this point? 


The Chairman: A supplementary? 


Senator MacKenzie: Have the Germans not 
in the Ruhr Basin done a pretty effective 
piece of work in the control of pollution? 


Dr. Prince: Yes, I believe they have. I have 
not visited the Ruhr to examine it, but I have 
seen reports on it and I have spoken to peo- 
ple who have been there. 


Senator MacKenzie: It is my understanding 
that their streams and dams and lakes and so 
on were reasonably pure and clean despite 
the amount of industry and population in that 


area. 


Dr. Prince: Yes, Mr. Chairman, I think this 
is essentially true; they have a splendid 
abatement program for the Ruhr valley. One 
thing they do not seem to talk too much 
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about is the Emscher River, which is the next 
stream over, which is used as a Sacrificial 
place for many of their wastes to go. 


I might also say, Mr. Chairman, that the 
question of the sanitation and the abatement 
of pullution on rivers is a very much different 
problem from that in large lakes, because of 
the short residence time, the fact that the 
water remains in a river system for perhaps a 
few days, weeks or months, depending on 
the size of it, and it is very different from let 
us say the Great Lakes or other large bodies 
where there is an accumulation of these effects 
over many years and the effects of these 
accumulations are not worn off. What we are 
seeking to find out is the mechanics of diffu- 
sion, dissipation, removal and material bal- 
ance, and so on, particularly in the Great 
Lakes. 


I think I should mention too that Canada is 
a country of lakes, that our problem concern- 
ing control of pollution are somewhat differ- 
ent in Canada than anywhere else in the 
world. We have a much larger percentage of 
our surface covered by lakes, and while we 
have the large lakes in immediate areas of 
heavy population causing trouble at the pres- 
ent time, we must and I think are effectively 
developing competence to deal with Lake 
Winnipeg and Winnipegosis and Athabaska, 
and the lakes on up through the country, 
which will be the problems of the future. 


The science in the technology of lakes man- 
agement is in a very primitive state at the 
present time, so at the Canada Centre for 
Inland Waters at Burlington we are 
endeavouring to bring together very realisti- 
cally scientists to grow up with this technolo- 
gy, to grow up with the science of lakes 
management. 


I would not concur in the idea that the 
solution to the pollution problem on the long 
term basis could be solved simply by abate- 
ment measures as they now exist. 


Senator Kinnear: But the Niagara River is 
in a dreadful condition with the drainage 
problem on the American side from the 
industries over there; it just carries all that 
emission from Buffalo straight down to 
Niagara Falls and into Lake Ontario. 


Dr. Isbister: Could I please add, Mr. Chair- 
man, a couple of generalizations? 
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The federal government has offered to sup- 
port pilot projects in each of five major areas 
of the country designed to introduce new 
methods of water management control and 
purification or depollution, whichever you 
like. It was announced just a week or two ago 
that British Columbia is now in negotiation 
with the federal government with regard to 
the first of these; the sooner the others come 
along, the better. 


What we are proposing here in brief is the 
application as soon as possible of known and 
available methods to deal with problem river 
basins on the most contemporary and effec- 
tive possible way. 

The other comment I would like to make is 
that when we make comments about delays 
our comments too are made out of impa- 
tience. I would like to say that our scientists 
in the water sciences and elsewhere in our 
department are people in a hurry; they are 
working in these fields because they are look- 
ing for results and never in my experience 
trying to hold back practical work so that 
they can find time for a little more research. 


Senator Kinnear: The trouble is that five or 
ten years in this particular era is disastrous 
almost. 


Dr. Isbister: I think this is a field, Senator, 
where we are all ina hurry. 


Senator Grosart: Could I ask a supplemen- 
tary question of Dr. Price: Taking the Great 
Lakes as a case history from which we can 
get the kind of information we are looking 
for, how many agencies in total are spending 
money on research on the Great Lakes pollu- 
tion problem? How much are they spending; 
how long do they anticipate it will be before 
they will have achieved the competence to 
recommend an abatement program? 


The Chairman: I am sure you will want to 
take notice of that one. 


Dr. Prince: Yes please, Mr. Chairman. 


The Chairman: If you can answer the first 
question, how many agencies are involved? 


Senator Grosart: Just take a guess; I would 
like to know how many agencies are in this 
field. Is it a hundred, two hundred? How 
many people, roughly what is being spent, 
and how long is it going to be before they 
have this competence? 
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Dr. Prince: Mr. Chairman, I really cannot 
answer that question definitively; I presume, 
Mr. Senator, you are referring to both sides 
of the international boundary? 


Senator Grosari: That is right, or I will 
take the Canadian side; anything that will 
give me some kind of a clue? 


Dr. Prince: Looking at the Canadian side, 
the chief responsibility for abatement of pol- 
lution lies with the Ontario Water Resources 
Commission, and we are working with the 
Ontario Water Resources Commission as well 
as with the Department of National Health 
and Welfare with our own scientists and engi- 
neers at the present time in support of an 
International Joint Commission reference on 
pollution of Lake Erie and Lake Ontario and 
the upper reach of the St. Lawrence River. 


This program is under way; all these agen- 
cies have been engaged in studies for the past 
three summers. They are writing up the 
report, which is expected to be available by 
mid-1969. 


The Chairman: But do you mean that at the 
federal level there are only two agencies 
involved in this? 


Dr. Prince: The Fisheries Research Board I 
believe I did not mention, but they are 
involved. 


Senator Grosart: But the Ontario Waters 
Commission; I read eight or nine names in 
your own annual report of people who are 
dealing with this problem, and Energy, Mines 
and Resources. 


Dr. Prince: I refer to Energy, Mines and 
Resources as one agency; there are several 
divisions and branches involved in this within 
our own organization. 


Senator Grosart: Yes, they are entities, are 
they not? 


Dr. Prince: Entities of that kind, yes. 


Dr. Isbister: Or closely interrelated; these 
are not independent agencies. 


Dr. Prince: No, that is correct; the total 
number, Mr. Senator, would be a pure guess 
on my part, but if I guessed including the 
‘municipalities and the industries and the 
states on the other side I would think perhaps 
200 would be a fair estimate of the number of 
agencies involved, entities of one description 
or another. 


2359 


Senator Grosart: I am not optimistic 
enough to believe that they can be co-ordinat- 
ed without control. 


The Chairman: Senator Cameron. 


Senator Cameron: Mr. Chairman, I was 
very much interested in the frank expression 
of a point of view, which is held by others, 
by Dr. Isbister, as to the need for the depart- 
ment doing its own research. 


I notice on page 5 of his summary some- 
thing that raised a question in my mind. He 
said: 


Questions could be raised as to the 
advisability of carrying out such esoteric 
research in a government department— 
indeed the Chairman of the Science 
Council has specifically questioned this 
point before this Committee. My own 
feeling... 


And this is the part I want to underline: 


My own feeling is that the matter of 
jurisdiction is not terribly important, so 
long as the funding is provided and other 
astronomers have access to the 
instruments. 


You were speaking here, I take it, purely 
on the astronomy factor? 


Dr. Isbisiter: Yes, indeed, sir. We are draw- 
ing attention to the fact that we and others 
have wondered whether such a pure field of 
research as astronomy belongs in our range of 
research, but traditionally it has, it has been 
accepted there, and I just wanted to make 
a comment on it in this presentation. 


Senator Cameron: There is a consistency 
through your whole report that intrigues me 
a bit, and that was one of them. On page 6 
there is a reference to: 


Moreover, under the sponsorship of the 
Associated Colleges and Universities of 
Canada, a working group has been 
established to help guide the policies of 
research at the Centre. Nevertheless, it 
seems to us to be unwise and even dan- 
gerous for eight universities in one small 
area to attempt to become specialists in 
research on water. 


I think I would agree with that statement, 
but is this likely to happen? Can this kind of 
diffusion of research resources happen under 
a plan of this kind? 
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Dr. Isbister: Not with our support, sir; in 
the last sentence of that paragraph I said: 


The solution to this problem must be 
found by the universities themselves and 
we are confident they are in the process 
of doing this. 


This is really a problem I believe for the 
province of Ontario and its universities. We 
can point to the problem but I do not believe 
that the federal government or our depart- 
ment can help much to find a solution; we 
believe that they will. 


The Chairman: Or else. 


Senator Cameron: Or else they will not get 
any money. 


Dr. Isbister: I did not say that; I just said 
we believe that they will. 


Senator Cameron: On page 8 you are refer- 
ring to the Canada Centre for Inland Waters; 
you are one of the few people so far who 
have mentioned social scientists and the 
provision for them. 


Now, is this the only area in which your 
department is concerned with social scientists, 
or is this the only institution? 


Dr. Isbister: No, sir; it is a major area and 
water planning involves on the side of origin 
consideration of the people and the industries 
who are going to use it, what they need, how 
much they are going to need, where they 
need it, twenty years ahead. 


We have similar programs in the fields of 
mining, minerals, and so forth. We try to look 
at what we have called the socio-economic 
aspects, and in this field as in others we are 
never satisfied with what we are doing; we 
are always planning on doing it better. 


Senator Cameron: This is a relatively new 
institution. How many social scientists have 
you employed now and what kind of esta- 
blishment are you thinking of, or is this not a 
fair question at this time? 


Dr. Isbister: I would have to take notice on 
the matter of number, how many in the 
entire department. 


I can tell you that this is a field that we. 


have been short in, under budgetary pres- 
sures, and the expansion of these particular 
areas has been held back in the interests of 


even more urgent areas during the current 
budgetary austerity. 
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Perhaps Mr. Drolet, who is in charge of one 
of the important areas in the field of mineral 
development would like to add to this; this is 
Mr. Jean-Paul Drolet. 


Mr. J. P. Drolet, Assistant Deputy Minister 
(Mineral Development), Department of Ener- 
gy, Mines and Resources: For instance, in the 
mineral development sector I do not have in 
this group somebody who is a specialist in 
social science, not as such, but much of our 
work in the field of mineral economics is 
related to problems that have _ social 
implications. 


Let us take, for example, the coal problem 
in Cape Breton. There is almost a problem 
that was exclusively concerned with the 
unemployment of the people, as a social prob- 
lem. Another area that I can point out in 
general is the area of these mining towns 
where gold mining is the main occupation of 
the people and due to the low price of gold 
and changing markets, et cetera, there it 
becomes a social problem. 


In this light I can say that we are working 
in this field, so that the people are mineral 
economists. They are also geographers, et cet- 
era, but no people, social scientists as such. 


Senator Cameron: Following that up, you 
would include, I suppose, some responsibility 
for what happens in the flooding of an area 
like the Mica Creek dam in the building of 
the dams on the Columbia which resulted in 
the removal from their homes of large num- 
bers of people. I also believe there is a great 
row now in New Brunswick on the same mat- 
ter at the present time. This involves social 
and economic science as well. 


Now, you say you have not a lot of people 
directly concerned with social science dealing 
with this. 


Mr. Drolet: In the mineral development 
sector, but now you are talking about the 
water sector? 


Dr. Isbister: Yes, I think this should come 
back to Mr. MacNeill. 


Mr. MacNeill: Perhaps Senator, I could 
comment on that: In recent years we have 
become, we, the water resources community 
in Canada, federal, provincial and university, 
have become more and more conscious of the 
fact that water resources planning has to be 
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approached on an inter-disciplinary basis. 
That is, the technical problems are only one 
of the sets of problems that have to be con- 
sidered, the location of dams and other struc- 
tures. 


We also have to consider the effect of water 
development on communities, on the economy 
of the region, on fish and wildlife, on recrea- 
tion. Many of these structures do involve seri- 
ous dislocation, not only to humans but also 
to wildlife, and these dislocations and dis- 
benefits have to be taken into account. 


This is one of the reasons why we are 
endeavouring to increase the social science 
capability in our planning organization. It is 
also one of the reasons why we have offered 
the provinces a pilot study in five major 
regions, to give us an opportunity and to give 
the provinces an opportunity to test the 
application of these techniques in a planning 
exercise. 


The Chairman: But when you make these 
manpower studies and when you try to deal 
with problems at the regional level, do you 
conduct your research in close co-operation 
with the Department of Immigration and 
Manpower, because they are doing this too? 


Mr. MacNeill: I think perhaps we are again 
talking about two different areas, Senator. I 
am talking about the possible effects of the 
construction of a major dam or a major reser- 
voir on an existing community or on existing 
fish and wildlife resources. 


The Chairman: Let us take the Cape Breton 
case, because I am sure that the Department 
of Immigration and Manpower conducts all 
kinds of surveys of manpower problems 
which are developing. 


Dr. Isbister: Perhaps I could pick this up, 
Mr. Chairman, because I was involved in 
some depth in the studies and advising the 
government with regard to the solution of the 
Cape Breton problem for some time. 


In this case our department took the lead- 
ership in connection with background studies, 
but we worked closely, intimately with Man- 
power and other relevant government depart- 
ments. We made shameless use of them, 
exploited them all as much as we could, and I 
believe it is true to say that we drew on all 
the resources that were available to do those 
studies. 
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There was no duplication, certainly. 


The Chairman: But you were more or less 


assigned a specific role in this kind of over-all 
exercise? 


Dr. Isbister: Yes, we were indeed. 


Senator Cameron: The reason I ask this is 
because I want to get this aspect emphasized, 
because I think that it is going to be of 
increasing importance as time goes on. 

To take another example in the same min- 
ing field, Belle Isle, off Newfoundland, there 
is a tremendous social and economic and 
manpower problem there. 


Dr. Isbister: Yes. 


Senator Cameron: Now, this leads me to the 
next one: I just made a note here on the 
bottom of page 8, “Is he not satisfied with the 
degree of co-operation between his scientists 
and the universities?” 

There might be an implication, I may be 
reading more into it than you meant. 


Dr. Isbister: Is this the summary? 
Senator Cameron: The summary, yes. 


Dr. Isbister: I am sorry, Senator; I am dis- 
satisfied about so much that I cannot recall 
this. 


Senator Cameron: 


Field projects in the earth sciences 
under the sponsorship of the Department 
have been accepted by some universities 
for about 50 years, but laboratory studies 
have been slower in gaining acceptance. 
We realize that universities must monitor 
the research but our engineers and sci- 
entists have world wide reputations in 
their specialties and would be pleased to 
assist in developing graduate research 
programs. 


Perhaps I am reading more into this than I 
should, but I take an implication that maybe 
there is room for more co-operation between 
the universities than is presently going on. 


Senator MacKenzie: But is this not a typi- 
cal situation, Senator Cameron, in respect to 
universities? 


Senator Cameron: Very likely. 


Dr. Harrison: The point here I think, sir, is 
that we have felt for a long time that the 
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laboratories that are available in departments 
such as ours would be ideal locations for 
students to carry out graduate research proj- 
ects, the results of which could be used to 
obtain graduate degrees from the universities, 
but this is pretty rare thing that happens. We 
have had some encouraging trends from the 
Bedford Institute of Oceanography at Dart- 
mouth, Nova Scotia. We have also had some 
encouraging trends from some of the other 
areas in the department, but it seems to us 
that the universities who have in Canada for 
many years accepted the supervision, if you 
like, of some of our scientists on field theses, 
still will not accept the supervision of our 
people on laboratory theses. 


It seems to me that this is a great waste 
and that more advantageous use could be 
made of this by universities. 


Senator Cameron: This is the kind of thing 
I want to get at. 


Dr. Prince: May I comment on this? In 
connection with the Canada Centre at Bur- 
lington, Mr. Senator, we approached the 
university community about the possibility of 
putting in a separate institute on that site for 
university use, and this was considered 
favourably in the first instance. But with fur- 
ther consideration the university community 
dcided they did not want a separate estab- 
lishment on the site and requested that we 
provide accommodation for them within the 
various discipline areas in the main institute, 
and suggested that they would be quite agree- 
able to some of our staff after they were fully 
qualified becoming honorary professors and 
directing the studies of students in-house. 


Based on this requirement we are at pres- 
ent in the last stages of planning for some 61 
university personnel on the Burlington site to 
be drawn not only from the eight universities 
that were mentioned, but available for coun- 
try-wide occupation by whoever is interested 
in the type of things we are going to be doing 
there. 


So it is interesting in this connection that 
the universities had requested an integrated 


approach with the establishment of the 
institute. 


Senator Cameron: This principle has 
worked very well in the plant pathology area 
where federal scientists are, as you said, 
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honorary professors in many of the Western 
University faculties. It has worked very well. 


I would like to tie this in now: There is a 
lot of unrest among social scientists today in 
universities. Are you getting any requests, or 
are you employing any university social sci- 
entists, say in the summer season, on some 
of the social science problems in your area? 


What I am thinking of is here we have 
faculties of social science and I have been 
told that they are not dealing with practical 
problems; they are often in the stratosphere, 
and let us get them down to earth. 


This may be overstating the situation, but 
it would seem you have some very practical 
problems here where you could put some of 
these people to work. 


The Chairman: I suppose they do not want 
to come any more; they have received grants 
from the Canada Council. 


Mr. MacNeill: Could I respond to that with- 
in the context of the water resources field, 
Mr. Chairman? 


I mentioned earlier the National Advisory 
Committee on Water Resources Research; we 
have brought the university community, 
including the social science people, into this 
area through membership of the National 
Advisory Committee. 


We have also established a special subcom- 
mittee on social science research in water 
resources. This social science subcommittee 
consists of about 15 people, of whom 10 are 
social scientists from university faculties from 
all across Canada, so we are involving them 
in that way. 


We are also involving them through now 
making available grants-in-aid of university- 
sponsored research on the social science as- 
pects of water resources research. This is 
mission-oriented research. 


Senator Cameron: Would it be possible at 
some time, I am not asking for it now, to get 
a statement of the people in the social science 
field who may be working in the water 
resources branch, in the mining branch, and 
the others? 


Mr. MacNeill: 
employees? 


Working in them = as 


Senator Cameron: As employees, or with 
assistance on special grants. 
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Senator Robichaud: Mr. Chairman, most of 
the questions I had in mind have been asked 
and answered as they had to do with water 
resources and pollution. 


In the matter of pollution there is a specific 
question which I would like to ask: When 
there are so many agencies involved there is 
bound to be a conflict of jurisdiction, whether 
at federal, provincial or municipal level. 
Now, my question would be are there any 
acts or legislation or regulations within the 
Department of Energy, Mines and Resources 
by which the department can take action to 
force industries, municipalities or others con- 
cerned to implement measures which have 
the result to abate the pollution situation? 


In other words, has the Department any 
authority to act? Now, they have authority to 
study, to make certain research, but can they 
take action in a certain condition or situation 
where pollution does exist? 


Dr. Isbister: Our department has no direct 
administrative authority. In rather general 
terms I suppose the most powerful instru- 
ments that the federal government finds at 
hand are the Fisheries and Navigation Acts. 
Our department has been given by the federal 
government general responsibility for co-ordi- 
nation of the work of federal departments 
that are in fields of water management, water 
pollution. This is a very effective function; it 
is developing increasingly and I am happy to 
see from one six months period to the next 
the improved results of this, but this is a 
concept of co-ordination without authority, 
this is a co-ordination function. 


Most of the direct regulatory authority in 
connection with water pollution in the coun- 
try is in fact in provincial hands. I have 
mentioned important ones that are in federal 
hands. 


Senator MacKenzie: Mr. Chairman, like 
Senator Robichaud most of the questions that 
have been put are the ones that I would have 
put and they have been answered, but there 
are one or two points. 


I happened to find a very attractive pam- 
phlet on my desk at noon today having to do 
with the use of the water resources in British 
Columbia. It was brought out under one of 
your agencies and in it it was stated that 
about two-thirds of the stream flow was not 


2363 


presently available for practical use because 
the stream flow had occurred on the short 
Pacific slopes of the mountain region. 


Now, water is a tremendously valuable 
asset if it can be used and I would hope that 
some day the people of British Columbia and 
of Canada might find an economic use for this 
additional stream, perhaps by exporting it 
and selling it. 

After all, the Scotch are exporting water 
from the Highlands to make whiskey in New 
York, so we could export some to California 
for this and other purposes. As you will gath- 
er, I come from British Columbia at times. 


The Chairman: When you see fit. 


Senator MacKenzie: And I am tempted, of 
course, to tell Dr. Harrison what he already 
knows, that there are some members of the 
universities and communities there interested 
in astronomy that are not particularly happy 
at the present time. I will not say any more 
about that; he knows all about it. 


I am not yet prepared to agree with the 
conclusion of my colleague, Senator Grosart, 
that the general trend of opinion of those who 
have come before us has indicated a desire 
for a Ministry of Science. 


Senator Grosart: Science policy. 


Senator MacKenzie: I am not yet prepared 
to accept that as either their desire or the 
best answer. We have spent a deal of time on 
a matter of major interest and that is water 
pollution and water uses. Somewhere I read 
recently that the motor car was in the process 
of becoming more lethal than the atomic 
bomb was ever likely to become and might so 
change the nature of our environment that it 
would not be habitable for man nor beast. 


Now, this grows out of urbanization, or at 
least in part. This, like water and pollution, is 
one of the major concerns of our contempo- 
rary society and I was wondering whether 
your department, Dr. Isbister, is involved in 
this and working at it, or whether it is out- 
side your field of interest? 


Dr. Isbister: We would like to be even 
more involved than we are, Senator; our 
Mines Branch is doing some very construc- 
tive, useful, and interesting work in connec- 
tion with air pollution, fuels research and the 
control of damaging elements in smoke. 
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If you would like to visit our laboratories 
one day you would see some very advanced 
work being done by some very well qualified 
people and work that has found very practi- 
cal applications in different ways in the 
country. 


Senator MacKenzie: Do you get effective 
co-operation here, or is there the same dis- 
persion of effort that Senator Grosart suggest- 
ed there is in respect of pollution and water? 


Dr. Isbister: As far as the federal govern- 
ment is concerned, the government is addres- 
sing itself now to the problem of what it 
should be doing about atmospheric pollution 
and there is not the same degree of co-ordina- 
tion of atmospheric pollution programs in the 
federal government as has been given to our 
department in the field of water pollution. 


Senator MacKenzie: You realize only too 
well that pollution is only one of the prob- 
lems of urbanization. 


Dr. Isbister: Oh, yes. 


Senator MacKenzie: There is the whole 
question of transport, communications, practi- 
cally everything in the area of human living. 


Dr. Isbister: We are increasingly concerned, 
sir, about the pressing nature of the pollution 
of the environment, air, earth and water. 
These are important, pressing problems 
which, as you say, are growing with urbani- 
zation and goodness knows, urbanization is 
growing. 


Senator MacKenzie: This I hope is some- 
thing somebody is doing something about. 


The Chairman: In Table 22 you mention 
that your total expenditures at present for 
1968-69 are about $110 million, and that the 
share of your scientific activities, including 
research and development, is about $83 mil- 
lion, which makes a proportion of about 70 
per cent as far as expenditures are concerned 
in your department. 


Would you have a similar figure to indicate 
the share of your staff in the department 
which is dealing with your scientific activities 
as opposed to your other administrative res- 
ponsibilities? I notice, for instance, that you 
have a number of programs that you are 
administering, like the payments under the 
Emergency Goldmining Assistance Act, and 
things like that, but I would presume that 
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although you devote about $30 million to 
these programs, that the administration and 
the personnel involved in the administration 
of these programs is not very important as 
compared with your staff in the research 
activities. 

Would you say that 90 per cent of your 
staff are directly or indirectly engaged in 
scientific activities? 


Dr. Isbister: No, it would be a little less 
than that. I have a feeling that we have some 
figures here some place. 


I think it would be best, Mr. Chairman, if 
it would be agreeable to you, if we could take 
this question as notice and send you a memo- 
randum on this; I am sure we can get what 
you are asking for. 


Dr. Harrison: There is a point that needs a 
little clarification, I think: by people directly 
concerned with research or __ scientific 
activities? 


The Chairman: I mean scientific activities 
in general. 


Dr. Isbister: Including surveys? 
The Chairman: Yes. 


Dr. Harrison: In this I presume, sir, you 
would have us include the ships’ crews. 


The Chairman: Yes, because they are 
indirectly concerned with it; they are some 
kind of supporting personnel. 


Dr. Isbister: If you take such a broad point 
of view as that, then it would be a very high 
figure, but we could send you a more accu- 
rate figure after we give it a little thought. 


Senator Cameron: Do you not think, Mr. 
Chairman, that that should be broken down 
between the science personnel and the sup- 
porting personnel? 


The Chairman: We have a breakdown for 
those who are engaged in scientific activities 
and I presume that the figures we have here 
include these people engaged on ships, for 
instance if the ship is used exclusively for 
research, or mainly for research activities, so 
we will have here not only the scientific and 
professional personnel, but also the technical 
personnel, the administrative personnel, and 
even the casual workers, because although 
they are not directly doing any resarch they 
are part of a research team. 
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Dr. Isbister: Yes. 


The Chairman: That is why I was more or 
less of the view that it might probably be 
higher than 90 per cent. 


Dr. Harrison: It would, certainly. 


Dr. Isbister: Yes, it certainly would be. It is 
a very substantial proportion. 


The Chairman: On page 35, paragraph 84, 
you refer to the concept of an Earth Sciences 
Institute which would have been patterned 
along the lines of NRC and you say that some 
of your senior people in the department were 
in favour of such an arrangement. 


Would you care to elaborate a little bit on 
the pros and cons of this kind of organization 
as opposed to the one you have now? 


Dr. Isbister: We have attempted in fact to 
do this in the biref. 


The Chairman: It is not very long. 


Dr. Isbister: No. The major consideration I 
think in our minds was the mission orienta- 
tion of the department in the water field. We 
are trying to do a job and we are trying to 
create an organizational framework in which 
the scientists and everyone else will be con- 
tributing to national purposes. 


Our feeling was that by taking the scientific 
complement out of the department, out of the 
water sector, and putting it off in a separate 
scientific institution would not be nearly as 
relevant to achieving results. 


In other words, our decision was based 
mainly on a mission orientation of the 
department. 


The Chairman: But we have mission orient- 
ed Crown corporations at present. Let us take 
Atomic Energy of Canada; they are certainly 
mission oriented and they seem to be pretty 
satisfied with their present status and you 
seem to feel that being constituted as a 
department means a lot of constraints and 
limitations, especially in your relations with 
the Public Service Commission, because I 
would presume that if you had chosen this 
other formula and had asked for a special 
institute along the lines of NRC that then you 
would have been an exempted institution. 


Dr. Isbister: I agree that the Crown agency 
form is extremely useful in certain circum- 
stances and I have myself on occasion advised 
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the government over a period of years in 


favcur of setting up some of them that have 
been set up. 


You mentioned Atomic Energy of Canada 
Limited; this is a most successful, efficient 
body that has scientific research and a good 
deal of other things as well. 


It is set up in a field that could be designed 
and separated from the day-to-day concerns 
of government and met that kind of criterion 
that must be met by a Crown company or 
agency. 


The Chairman: Take, 
Defence Research Board? 


for instance, the 

Dr. Isbister: Oh, of course, but the field of 
water policy is so intimately connected with 
political decision making on a day-to-day 
basis, and in general the field of energy poli- 
cy in which we have co-ordinating respon- 
sibilities. The time may arrive when it will be 
possible and expedient to hive off some part, 
or even the total of some of these activities 
into Crown companies or agencies. 


When it becomes possible, I think in gener- 
al the view of bureaucrats like myself is that 
this is a very good idea. It simplifies the job 
of a minister and a department to take out a 
major block of work and put it into a sepa- 
rate organization, where this can be done. 


But these major fields for which we have 
responsibility for co-ordination and particu- 
larly water and energy are fields which, in 
my judgment, it would really be too difficult 
to try to move from government departments 
at present. 


The Chairman: Take the Fisheries Research 
Board, for instance; they have a kind of 
independence of their own and yet apparent- 
ly, although they have not come before us 
yet, still they are very immediately related to 
the department. 


Dr. Isbister; I agree that the Fisheris 
Research Board is an extremely important 
body and one with which we co-operate and 
one on which we rely in many senses, but the 
implications of its research are by no means 
as broad nor have as many political implica- 
tions or involve as many ultimately political 
decisions as, say, the water field in general. 


I would simply rest my judgment on that 
difference. 
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The Chairman: There are so few political 
decisions apparently that we can take in this 
whole field of energy and mines at the federal 
level that perhaps there are less policy deci- 
sions to be taken there than within the 
Department of Fisheries, where there is a 
definite constitutional responsibility. 


Dr. Isbister: In the field of water I might 
just say that there is hardly a week goes by 
without some sort of summit meeting, confer- 
ence, agreement federal-provincial in the 
water field and as long as the field in general 
is in this state I would see small hope of 
putting it off into a relatively quiet Crown 
agency. 


It must remain directly in contact with the 
minister and ministers and the structure of 
government departments while this kind of 
thing remains true. 


Senator Lang: On page 69 Dr. Isbister men- 
tioned the functions of the Energy Develop- 
ment Sector and its co-operation with the 
National Energy Board, etc. 


Is your department equipped to make an 
independent assessment of AECL as to the 
use of a Candu reactor or a breeder reactor, 
or where our nuclear programme should be 
heading? 


Dr. Isbister: Our answer to that, sir, is 
simply no. 


Let me say briefly that we are not equipped 
or intended as I understand it to second guess 
AECL with regard to the substance of its own 
programme; we are certainly not equipped to 
do it. 


Senator Lang: On page 95 there is a men- 
tion of qualified people who have left the 
department. I am just trying to get some res- 
ponse with regard to the personnel problem 
and how serious that may be and as to what 
underlying causes or factors there may be. 


It seems that the total number lost with 
higher qualifications has been increasing in 
latter years and it is mentioned on the next 
page that conditions of employment outside 
government are at least as attractive to 
professional employees as those within gov- 
ernment. Salary does not seem to be a major 
consideration. 


Can you amplify that at all, doctor? 
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Dr. Isbister: I will try, Senator; I’m not 
very happy myself with the clarity of this 
page and a half; I tried to make it as clear as 
I could. 


When you are talking about the best scien- 
tists you can never buy them for an extra 
$2,000; that is not what they work for. You 
can only buy them for $20 million; in other 
words, the best scientists are looking to be in 
a place that can offer them the best facilities. 


Senator Lang: And the greatest challenge, 
I presume. 


Dr. Isbister: And the greatest challenge. 
This is typical of the most active and produc- 
tive scientists during their best years. 


We seem to deny here that people have left 
us because of salaries; I think this is a very 
difficult matter of judgment. I am quite cer- 
tain that many of our earth scientists in the 
last couple of years have received and accept- 
ed better offers from universities than we 
could make to them. The conditions of 
employment in universities have become 
quite attractive and if you think of the whole 
bundle of salaries and working conditions I 
am quite sure that we have been losing out a 
little bit in competition, but we are not men- 
tioning this as a major problem and I am not 
mentioning this as a major problem. 


Now, I do not think it is major, but in the 
market for scientists we are losing a little 
rather than gaining a little; this is my judg- 
ment at the moment. 


Senator Lang: I notice and it perhaps ties 
in with the tables on page 138, where it is 
showing the personnel in the department with 
doctorates, that in the first table, no. 14, on 
page 138, that those holding Canadian degrees 
amount to about 51% and on page 140 it 
amounts to about 39% or 40%, which would 
indicate a high degree of importation of 
talents from other countries. 


Is this a supplement to the problem that 
you first mentioned? 


Dr. Isbister: Perhaps it is, although not 
expressly in my mind. The fields of work in 
which we are very international; there is a 
flow of people in and out. There are parts of 
our programme where we are in a very lead- 
ing position, not only in Canada, but in the 
world and in a position to attract people 
because of the very substance of the oppor- 
tunities we are offering. 


Science 


Senator Lang: Could you name those, 
doctor? 


Dr. Isbister: When I have visited our 
oceanographic institute at Dartmouth, I have 
been very interested on each occasion I have 
been down there to find the odd ocean scien- 
tist from the United States who has just 
arrived. This is a place where oceanographers 
in other countries seek the opportunity to 
work because they have a -good research sta- 
tion with good facilities and a good team of 
people organized in the right way, function- 
ing in the right way. 


Where we can do this we have no fear of a 
brain drain. 


Senator Lang: Are there any other particu- 
lar areas of excellence that you could men- 
tion? I feel often the test of the efficacy of a 
department such as yours is the excellence it 
achieves in certain specified areas and how 
widely that excellence is accepted abroad. 


Dr. Isbister: Since I am not one of the 
scientists myself I can talk immodestly about 
the department as a whole: the earth scien- 
tists in our department I think have a name 
throughout the world quite literally. The best 
evidence of this is the people who have come 
to us for technical aid from underdeveloped 
countries and from other countries as well. 


I spoke in my oral submission about the 
tradition of the Geological Survey of Canada, 
which is the very oldest of our geoscientific 
branches, but this is a very long and proud 
tradition, not only an old one. But on a con- 
temporary basis, speak to people elsewhere 
in the world about what is the leading coun- 
try in the world in the field of the geological 
survey and the answer is Canada. 


We feel the same way about our Mines 
Branch, about what we are doing in the field 
of surveys and mapping and other areas of 
science in our department. There are none of 
them for which we would apologize. We are 
unhappy sometimes, and our scientists are 
sometimes unhappy about the sort of total 
level of support, but our research and our 
surveys are both efficient and at a good level 
of quality in my judgment. 


Dr. Harrison is the leading scientist in our 
department, if not in Canada and perhaps he 
could amplify this. His judgment, incidental- 
ly, is better than mine. 
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Dr. Harrison: Thank you, sir. 


The Chairman: He will be perhaps more 
humble, though. 


Dr. Earrison: I think it is quite true, sir, 
that our departmental people are recognized 
as among the outstanding men in the world in 
their particular fields. We cannot cover al] the 
fields with our sciences, for example, and I 
think we have been judicious in selecting 
those areas in which the department will 
emphasize. And as a result we have been able 
to attract good people and keep up good 
interest in the kind of work we do, even 
though it is directed generally speaking 
towards serving the end of government itself 
in the national interest. 


I might also mention another point about 
the movement in and out of the government 
of highly trained people. Because our govern- 
ment service is highly qualified and it does 
have a broad range of activity, many people 
join the service in our department with the 
considered idea of staying for five, six or 
seven years and then going elsewhere as a 
fully trained and a better trained scientist 
than they could become elsewhere. We always 
have a certain turnover in all branches of this 
kind of individual and I think this is good; I 
think we will lose something if we ever lose 
that turnover. 


The Chairman: And you want to have 


more? 


Dr. Harrison: Yes; so that it is not neces- 
sarily always bad when people leave. What is 
bad is when there is a sudden surge of peo- 
ple; this indicates that there is some imbal- 
ance somewhere, or dissatisfaction. 


Senator Grosart: I would like to return 
very briefly to the general question of pro- 
gramme selection and analysis. On page 17, 
for example, you gave us ten Criteria; then 
again on page 22 you give us five criteria by 
which you judge the acceptance of the pro- 
gramme. Incidentally, there I must say I am 
quite surprised to see this statement that you 
rely so much on the principle of the judgment 
of peers, which has been adopted by the Pub- 
lic Service Commission as the means of judg- 
ing scientific work. 


I was not aware that that had been adopted 
by the Public Service Commission, but I am 
sure it has. It should be a caution there, 
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because this phrase, of course, comes from 
the prerogative of the peers in the United 
Kingdom in the House of Lords when charged 
with a crime to be judged only by their peers. 
It had to be rescinded, of course, because it 
was found that judgment of peers to peers 
was too kind to peers. 


I was a little afraid that this might occur 
here, but you very interestingly on page uy 
mention that the Hydrologic Sciences Division 
of the Inland Waters Branch has come up 
with twelve criteria of selection of pro- 
grammes. Could we have those? I do not 
mean now, I do not think we have time now, 
but I wonder if we could have them? 


Dr. Isbister: Indeed, sir, we can send you 
something on this. 


I wonder if I could comment briefly, 
though, on your reference to page 22, the 
measurement of operational effectiveness: 
perhaps this page is not written with the clar- 
ity with which it should have been but in fact 
I think it is responsive to one of the questions 
put to us by this committee as to the depart- 
ment’s operational effectiveness. I would not 
want to give the impression that in the 
department’s administration in the choice of 
programmes and the administration of the 
‘department that we follow a sort of general 
process of consulting our peers to get advice 
on all these matters. Perhaps there is some 
misunderstanding in the way it is written. 


We shall indeed send you some description 
of the twelve factors and the cost benefit 
ratio. I will take an interest in reading it 
myself before you get it. 


Senator Grosart; Are you reasonably 
satisfied, Dr. Isbister, that the monitoring or 
the technical audit, internal process proce- 
dures, in the department are reasonably 
effective in assessing the on-going pro- 
grammes in respect to cost benefits and the 
standards that you have mentioned? Just the 
mechanism? 


Dr. Isbister: The literal answer to your 
question, sir, is no, but we are trying to make 
them so. These ideas are, relatively speaking, 
new in the department, and the senior officers 
of the department who are represented here 
with me today are a group of people who 
have been working very hard trying to 
introduce and make optimum use of some of 
these contemporary administration aids. 
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I might add that I personally have used 
some of these things and studied some of 
them and I do not think that any of them are 
calculating machines that can do your think- 
ing for you; all of them are aids and we 
expect to make increasing use of them. 


The Chairman: Machines have no opinion. 


Senator Grosart: I think in another capaci- 
ty you imposed some of these assessment 
mechanisms on hapless public servants? 


Dr. Isbister: I did? 


Senator Grosart: When you were with 
Treasury Board; I have heard it said. 


Dr. Isbister: If so, I apologize, sir; I do not 
remember. 


The Chairman: I am sorry, but it is six 
o’clock. I am sure the members of the com- 
mittee will have a lot of questions to ask. 
Speaking for myself, certainly I will have 
other questions to ask. We will have to look 
at our schedule and perhaps communicate 
with you again, because I do not think we 
have done justice to all parts of your presen- 
tation. At a time of mutual convenience we 
will issue another invitation to you and see 
whether we can go on with this discussion. 


Dr. Isbister: We shall be most happy to 
come at your convenience, Mr. Chairman. 


The Chairman: At your convenience, too. 


Dr. Isbister: If it is possible to give us any 
advance indications of the subjects you would 
like to cover, we can be more helpful in 
meeting your questions. 


The Chairman: This is very difficult, 
because I find that the members of the com- 
mittee are very difficult to control. 


Dr. Isbister: I am not suggesting this, sir; 
we would be in any event pleased to come. 


Senator Cameron: I will give you one you 
might think about which we have not touched 
on. It is a major topic that is coming up and 
it relates to the oceanography work: the Unit- 
ed Nations is very much concerned about the 
harvest of the seas, and what we do with the 
off-shore; this is a very big area in itself. This 
is something that I would like something on 
before we finish up. 


The Chairman: Well, thank you very much 
indeed for having been so patient. 


The committee adjourned. 


APPENDIX 14 


BRIEF 


TO THE 
SENATE OF CANADA 
SPECIAL COMMITTEE 


ON 


SCIENCE POLICY 


Submitted by 


DEPARTMENT OF ENERGY, MINES AND RESOURCES 


November 1968 


2369 


2370 Special Committee 


CONTENTS 


Page 
Introduction esis) 
A Departmental View of Science Policy 2375 
The reason for a science policy 2305 
Definition of science policy 2376 
Science policy and applied science and technology 2377 
Science policy and pure or fundamental science 2380 
Science policy and international cooperation 2382 
The case for an office of scientific affairs 2383 
Scientific Activities of the Department 2386 
Research Policies and Practices 2388 
Program monitoring 2390 
Program priorities 2391 
Shifts of research resources 2391 
Contracting of projects 2392 
Measurement of operational effectiveness 2394 
Forecast of major changes in departmental functions 2395 
Major problems in the performance of departmental functions 2397 
Use of network methods in controlling projects 2401 
Transfer of research results to those needing them 2402 
The Mission, Organization and Affiliations of the Department 2405 
Departmental mission 2405 
Departmental organization 2407 
Relations with Government and control agencies 2409 
The Public Service Commission and Bureau of 
Classification Review 2410 
Relations with other operational and scientific agencies 2410 
National Advisory Committees 2410 
Interdepartmental and interagency committees 2411 
International committees and agencies 2411 
Personnel Policies 2412 
Recruiting and evaluation 2412 
Training and development of public servants in 
scientific occupations 2416 
Expenditures Associated with Scientific Activities 2418 
Appendix 1. National Advisory Committees 2420 
Appendix 2. Functions and Programs of Sectors and Branches 2425 
I. Mines and Geosciences Sector 2425 
Geological Survey 24,25 
Mines Branch 2426 
Surveys and Mapping 2428 
Observatories Branch 2430 


Polar Continental Shelf Project 2431 


Science Policy 2371 


Page 

II. Mineral Development Sector 2433 
Mineral Resources Branch 2433 

III. Water Sector 2435 
Marine Sciences Branch 2435 

Inland Waters Branch 2438 

Policy and Planning Branch 2440 

IV. Energy Development Sector 2441 
Examples of Research Projects 2442 
Basic research projects 2442 
Applied research projects 2446 
Development projects 2451 
Departmental Publications 2455 
Patents Arising from Research Activities 2456 
Outstanding Research Teams and Facilities 2461 
Geological Survey Branch 2461 
Mines Branch 2462 
Surveys and Mapping Branch 24,63 
Observatories Branch 24,63 
Marine Sciences Branch 2465 
Inland Waters Branch 2466 
Qualified People who Have Left the Department 2467 

Appendix 3, Regional Distribution and Impact of Scientific 

Activities 2469 


Appendix 4. The Statutory Basis for the Department's Activities 2474 


Appendix 5. Interdepartmental and Interagency Committees on 
which Department has Representatives 2480 


Appendix 6. Studies of Departmental Organization and Procedure 2487 


Tables 
Table 1. The Sectors, Branches and Divisions of 
the Department 2492 
Table 2. Location of Principal Units of the 
Department Outside Ottawa 2495 
Tables 3-21 Personnel information 2496-2517 
Tables 22-26 Financial information 2518-2520 
Diagrams 
Figure 1. Organizational Chart of the Department 2521 


i izati Marine 
Figure 2. Organizational Chart of 
Sciences Branch 2522 


Figure 3. Organizational Chart of Geological 
Survey Branch 


2523 


2372 


Z.2 


2.3 


2.4 


Zow 


DEPARTMENT OF ENERGY MINES AND RESOURCES 
INDEX OF GUIDELINE ITEMS 


(b) 


(c) 


(d) 


(e) 


(a) 


(b) 


(c) 


(4) 


(e) 


(£) 
(g) 
(h) 


(a) 
(b) 
(c) 
(4) 
(e) 


(a)- (e) 


(a) 
(b) 
(c) 


Special Committee 


35- 37 
120-122 
149-151 

37- 39 

48- 52 
108-109 

35- 37 
120-122 
149-151 


39 
108-114 


Nea. 


35= 35 
102-107 


1- 15 
33- 35 


37- 39 
48- 52 
108-114 
, 
16- 20 
22- 23 


zY/ 
115-119 


53- 69 
Z5= 29 


23- 24 


40- 41 
40- 41 
41- 43 
42- 43 


42 
44- 45 


97-101 
123 


124-128 
129 


138-144 


2.6 


(d) 
(e) 
(£) 
(g) 


(h) 


(a) 


(b) 
(c) 


Za7 “(ajiGh) 


2a6 


2.9 


(2) 
(3) 
(4) 
(S) 


(6) 
(7) 


(1) 
(2) 
(3) 
(4) 
(S) 
(6) 
(7) 
(8) 
(9) 


(1) 
(2) 


130-131 


132-133 


145 


134-135 
137 


136 


46- 47 
146-147 


47-148 


137 


16-19 
22-23 


rs 


29 


20-22 


48 
20-22 


19-20 


30-32 


84-88 


Science Policy 2373 


BRIEF TO THE SENATE OF CANADA SPECIAL 


COMMITTEE ON SCIENCE POLICY 
INTRODUCTION 


Le Canada is a nation almost embarassingly rich in natural 
resources. But many other nations, also rich in resources, are much 
less affluent than Canada. It is evident that, to ensure prosperity, 
the existence of resources in the ground is not enough; the existence 
of a highly trained body of men and women capable of bringing these 
resources to light, and of utilizing them effectively, is essential. 
Indeed, scientists and technicians are more valuable to a nation than 
natural resources, as is shown by the example of nations whose lands 
are almost bare of natural wealth, but which have managed to build for 
themselves a prosperous life thanks to technical and scientific 
- achievements. 
pha It is true that technology, along with the results of research 
done elsewhere, may be imported. Foreign technology comes in with 
foreign capital, and at certain stages in a country's development may 
exert a very beneficial effect on the importing country. Such 
technology however is invariably tied to specific resources and special 
interests, and cannot be expected to be developed and applied with the 
long range interests of the host country in view. 
She On the other hand, the research and technology being developed 
and encouraged by the Department of Energy, Mines and Resources has as 
its objective the well-being of the country as a whole. It is 
indigenous, related to the particular conditions and requirements 
existing in Canada. While the Department encourages the utilization 
of relevant research and technology developed elsewhere, it recognizes 
the truth of the dictum of the painter Corot, who observed in another 
context that those who follow are always behind. 
4. The principal function of the Department is to obtain and 


make available information about Canada as a country, about Canada as 
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an economic and sociological unit, and about the technologies needed 
to develop its non-biological resources, so that the initiative and 
capital of those engaged in utilizing and developing those resources 
can be employed in the interests of Canadians in the most effective 
way. While the Department is concerned with the whole of Canada, it 
takes a special interest in the North, in the oceans, and in under- 
developed areas generally, as particular areas where opportunities 

for activities beneficial to the country as a whole may still be 
unrecognized. 

Dis Thus the principal concern of the Department is not gain, 
but opportunity; opportunity for federal and provincial agencies to 
enact wise and effective legislation for the improvement of man's 
environment, opportunity for more profitable exploration on the land 
and in the sea, opportunity for private industry to take advantage of 
new mineral processes and applications, opportunity for the promising 
and ambitious to fulfill their dreams and aspirations and thus to add 
to the intellectual and physical wealth of the country, and opportunity 
to contribute to a research tradition for others to emulate and fellow. 
The mineral wealth of the Canadian north will be made available to the 
nation through research leading to its discovery and exploration; 
indeed the only real hope for a northern economy depends on its 
minerals and fuels. The research now being initiated in the marine 
environment will surely lead, in the future, to our participation in 
the exploitation of the resources of the sea bed. And our competence 
in all fields in the earth sciences will enable our people not only to 
live more stimulating lives, but will enable them to offer help to 
less developed nations. 

6. In the following pages the Department's statutory respon- 
sibilities and projects are described in some detail, along with an 
exposition of its research policies and practices. How well the 
scientists and administrators of the Department have succeeded in 
achieving their objectives will have to be assessed, in large measure, 
by those who come after them. The setting of objectives and the 


making of policies however, is a continuous, living process in which 
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all our institutions ought to share, and of which this presentation 


itself is an example. 


A DEPARTMENTAL VIEW OF SCIENCE POLICY 


The Reason for a Science Policy 

he In advanced countries there has been, during the last twenty- 
five years, a tremendous increase in scientific activities, there being 
now about ten times as many people engaged in research and development 


(1) 


as there were before the war. Expenditures devoted to these activities 
have risen even more steeply. Canada has participated in this surge of 
interest in science, and in the uses of science, the expenditures on 
research and development in Canada for the fiscal year 1966-67 being 
about 1.3 per cent of the gross national product. But much greater 
expenditures will be required in the years ahead if Canada is to keep 


pace with other countries belonging to the Organization for Economic 


Co-operation and Development (OECD) that are spending between two and 


three per cent of their gross national product on research and development. 


8. These expenditures will be largely financed by government. 
All the signs indicate that this rapid rate of expansion in public 
spending will continue, as governments continue to seek ways of raising 
the standard of living, and of improving the quality of life of their 
people, for there is in principle no limit to opportunities for acquiring 
useful new knowledge through scientific research. We are already at 
the stage where scientific research competes for funds with schools, 
hospitals, roads, and so on, and the competition can only become keener 
in the future. The tax-payer and the politician are being forced to 
ask "Where are we going?" 

Sh To the proposal that scientific research should be limited, 
and directed toward specified objectives such aS maximum economic 


returns, the traditional reply of the scientist has been that the 


search for knowledge must not be restricted; that the results of 


scientific research are unpredictable, and therefore decisions based 


(1) "The Allocation of Resources to Science", J. R. Gass, Deputy 
Director of Scientific Affairs, OECD. The OECD Observer, 


Special Issue on Science (1966). 
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on criteria other than those of the scientist himself will destroy 

the creative process of research. 

10. These statements have validity when applied to fundamental 
research at the frontier of knowledge. But applied research, and 
development research, by their very nature, are directed toward 
specified objectives. The research is restricted in the sense that it 
is not permitted to wander too far from its goal; decisions as to its 
course are often based on economic returns, and if not, are based on 
some criterion other than mere curiosity; the scientist, in accepting 
an applied research project, accepts at the same time whatever 
constraints as to objectives that may be placed by his employer on his 
activities, his scientific freedom consisting in freedom as to how he 
works, and freedom to report his findings regardless of anyone's pre- 
conceived ideas. 

lle Thus there is a recognition among scientists that there is 
nothing contrary to the spirit of science in attempting to direct 
applied scientific research and development toward specified ends. 
Since applied research and development are usually very much more + 
costly than fundamental research, the way appears open, in principle 
at least, to ensure that the bulk of the funds that are made available 
by government for scientific research are expended in the pursuit of 
national goals. If this objective is to be achieved, scientific 
activities must be subject to some overall policy that is understood 
and accepted by the public, by politicians, and by scientists. Such 


a policy may be called a Science Policy. 


Definition of Science Policy 

ee Science policy was defined by Dr. 0. M. Solandt, Chairman 
of the Science Council of Canada 1) as ''a broad strategy for the use 
of science by the entire scientific community in support of national 
goals. These goals are economic and social." The important thing to 
notice in this definition is that science policy is not concerned 


only, or even primarily, with science itself, but with the use of 
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Science Policy 2377 


science for the improvement of the wealth, health and cultural well- 
being of a people. Science and scientific research have an impact on 
economics, on defence and on education, and thus science influences 
almost every aspect of a nation's activities. This inter-relationship 
has led Dr. R. R. Nelson of the Rand Corporation to say that "for most 
decisions involving science, it is neither necessary nor helpful to 
have an overall science policy." 1) This may be an extreme view, but 
it illustrates the difficulties in developing a science policy, and 
the dangers inherent in taking too narrow a view. 

us In spite of the complexities of the subject, it is generally 
recognized that science can be broadly separated into pure or funda- 
mental science on one hand, and applied science and technology on the 
other. In addition, four areas of scientific activity can be 
identified, namely universities, government departments or agencies, 
domestic industry, and international cooperation. 

14. If in addition it is recognized that pure or fundamental 
science is pursued principally in universities, and applied science 
and technology principally in government departments and in industry, 
it appears to be possible to draw some general conclusions as to the 
direction a national science policy should take. Since applied science 
and technology usually require more financial support than pure or 
fundamental science, it will be convenient to consider the applied 


science field first. 


Science Policy and Applied Science and Technology 


iS, Applied science and technology are supported by public funds 

in two major areas: 

1. In the public sector, for example public health and national 
defence, It has become recognized that these are government 
responsibilities, and departments or agencies have been organized 
and financed to discharge the responsibilities. The departments 
or agencies have to conduct research to be effective, so govern- 


ment support of research necessarily follows. 


(1) "proceedings of the Special Committee on Science Policy", p 257. 
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2. In the private sector. The most common example is where 
government support is given an industry to assist it in 
conducting research in its own laboratories or works. 

16. With respect to the public sector, it is important to note 

that when government appoints a department or agency to do something, 

it must also approve its right (indeed its obligation) to do the 
research necessary for it to achieve its mission. The department or 
agency has the responsibility of allocating its funds in various ways, 
among them being support for research. To deny a department or agency 
its power to control its funds is to deny the department or agency its 
ability to discharge its function. 

17: The decisions of the department or agency as to the 

allocation of funds in support of research will depend on the depart- 

ment's or agency's estimate of the possibilities for productive 
research in its area of responsibility, on the general state of 
technology in its area of responsibility, and on the availability of 
appropriately trained scientists and engineers. Clearly the department 
or agency is, or should be, in the best position to make these 
estimates, and so to make the best use of the available resources. 

18. An important question is "What checks should be exercised 

over departments and agencies with respect to their exploitation of 

research resources under their control?'™ Although this Department 
takes the view that decisions as to the allocation of funds for 
research in the pursuit of a mission should be the responsibility of 
the department or agency charged with the mission, this is not to 

be interpreted as a view that departments or agencies should be free 

of all checks over their research activities. 

19. The problem is essentially one of obtaining adequate 

"feedback" as to the wisdom and effectiveness with which the funds 

are expended. 

20. The first step in dealing with this problem would appear 

to be to have the department or agency define its mission, and to 

obtain for its definition the approval of government. With its 


mission defined, the conditions for an inteliigent review of its 
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research activities will have been established. 
245 This Department makes no claim to have developed the ideal 
system of obtaining "feedback" as to the effectiveness of its 
activities. However attention should be called to the system of 
National Advisory Committees, consisting of representatives from 
industry, from universities and from provincial governments, that 
meet regularly with senior officers from the branches to discuss 
current research in Canada in their respective fields, and the part 
this Department may play both through its own research programs and 
through the support it provides to research in other organizations. 
Specifically, the branches involved are Geological Survey Branch, 
Mines Branch, Observatories Branch, Marine Sciences Branch, Inland 
Waters Branch, and Surveys and Mapping Branch. Through this system, 
a continual monitoring of Departmental work is obtained from people 
who are knowledgeable in the areas concerned, and who, as both tax- 
payers and users of Departmental research, have a very real interest 
in the Department's activities. The reports that these National 
Advisory Committees prepare go to the Departmental Minister, and they 
thus serve the purpose of providing the political head of the Depart- 
ment with an independent assessment of the state of research in 
Canada, and of the contributions of his Department. Details concerning 
these Committees are set out in Appendix l. 
22. It is important to notice that this system works on the 
principle that it is the products of the Departmen='s activities that 
are subjected to review. It is this Department's opinion that this 
system is superior to one in which checks and controls are applied to 
its activities, in that it places the responsibility for the effective 
use of its resources squarely upon the Department. The extension of 
this system would lead to fewer restrictive regulations from control 
agencies, and more acceptance of managerial responsibility by Depart- 
ments. 
25% It should be noted that the annual reports that are issued 
by all departments and agencies supported by public funds can in no 


way be regarded as a substitute for a face-to-face exchange of views 
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and ideas between knowledgeable people, such as the National Advisory 
Committee system provides. That the system also has a beneficial 
effect on the work of the branches will be obvious. It may not be so 
obvious, but it is a fact, that the system is well received by the 
branches; scientists and engineers invariably welcome opportunities 

to discuss their work with knowledgeable colleagues. 

24. In the private sector it is normally clear that the research 
activity is in support of a mission, and the_mission is normally well- 
defined. It is usual for government, having decided to support a 
particular research, to grant industry wide latitude as to how it 
prosecutes its projects, and to base its decision as to the extent and 
amount of support that is granted on an examination of the results that 
are expected or achieved. Thus, in the private sector, government now 
follows the principle that it is the products of an activity that are 


subjected to checks and controls, not the activities themselves. 


Science Policy and Pure or Fundamental Science 

25. This discussion has thus far been concerned with applied 
research and development. It is necessary now to consider fundamental 
research, which may be defined as research aimed at an extension of 
knowledge for its own sake, without direct preoccupation with the 
application of its results. 1) Fundamental research as so defined is 
international, Scientists in a particular country contribute pieces 

to the mosaic of knowledge, while scientists and technologists of any 
country are free to draw from the common pool of knowledge, and 

exploit it through technology. "Unless there is a considerable 
research effort and a deep understanding of the problems and techniques 
of fundamental research, a country will not possess a breadth and depth 
of scientific understanding to enable it to select from the world's 
Store of knowledge those elements which are relevant for its develop- 


ment." (2) 


(1) 


"Fundamental Research and the Policies of Governments". A. King, 
OECD Director for Scientific Affairs. The OECD Observer, Special 
Issue on Science, p 6 (1966). 


2) - , 
(2) King, loc. cit. 
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26. It is generally recognized that such fundamental research 
and education reinforce each other, and that each is weakened if not 
fed by the other. Therefore, although the discipline and dedication 
that are associated with this sort of research will exercise their 
benefits wherever research of any kind is practised, the centre of 
gravity of fundamental research should lie in the universities, in 
close proximity to teaching. 

a7. Fundamental research, however, has an important place in 
industrial and government laboratories, where it is justified as 
essential to the industrial or government organization in order for 
it to carry out its mission effectively. Fundamental research should 
normally represent only a small part of the total effort of a mission- 
oriented organization, and should not be justified on the ground only 
that it satisfies the curiosity of the investigator. The application 
of this restriction will go far toward deciding what kind of research 
should be done by a given agency. 

28. It has been proposed in this discussion that government 
support of applied research and development should be principally 
through industrial laboratories and works, and through mission-oriented 
departments or agencies, that will themselves guide the work in path- 
Ways consonant with national goals. Obviously this policy cannot be 
applied to fundamental research, if it is accepted that fundamental 
research should be centred principally in the universities, and that 
it should not have a direct preoccupation with the application of its 
results. Since it may be assumed that there will always be an 
insufficiency of funds for all the needs of fundamental research, 
some selectivity will be essential. It is generally agreed that it 
is important to support the right man, the man with ideas, leaving 


him free to follow his genius. The selection should be done either 


by, or with the advice of, a panel of scientists who can judge the 


competence of the scientist and the promise of his proposals. This 


is essentially the procedure now being followed in Canada. 
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Science Policy and International Cooperation 


29. Up to this point this discussion has been concerned with the 
development and application of science policy toward scientific affairs 
within the country. However, there has always been an international 
aspect to scientific affairs. Up till twenty-five years ago inter- 
national scientific projects were undertaken largely on the initiative 
and within the framework of scientific circles, 1) Today international 
scientific organizations such as the International Atomic Energy Agency 
(IAEC), the European Organization for Nuclear Research (CERN) and the 
European Atomic Energy Community (EURATOM) are promoted and financed 

by governments, and have annual budgets totalling hundreds of millions 
of dollars. In addition there are many inter-governmental activities 
being pursued, coordinated by organizations such as the International 
Joint Commission (on air and water pollution), the International 
Geophysical Year, and the Hydrologic Decade. Since there is every 
indication that these international scientific activities will grow 

in the future, there is a growing need for the country to develop, as 
part of its general science policy, an approach toward international * 
scientific affairs. 

30. The rapid expansion in international scientific co-operation 
reflects the increasing recognition of the power of science to influence 
favourably the economic well-being of a country, the fact that much of 
modern science requires resources in manpower, equipment ard capital 
that are beyond the means of all but the wealthiest countries, and the 
fact that no country is an'island", No country that wishes to gain, or 
to hold, a position among the advanced nations of the worlé can stand 
aside from international scientific affairs, where decisions taken may 
have a bearing on its future competitive position in the economic and 
scientific sectors, and may thus affect its power and prestige. 

Be It is clear that no country can determine, on its own, the 
course that international scientific activities will take. However, 


each country can determine the objectives it will set for itself in 


a eee ee ed 

"Problems of International Cooperation in Scientific and 
Technical Research"; Jean-Jacques Salomon, OECD Observer, 
Stecial Issue on Science, p 43 (1966). 
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entering international co-operative activities. That is to say, 
international co-operation should not be an end in itself, but rather 
the investment in money and other resources devoted to international 
activities should be related to the potentialities, needs, programs, 
and objectives of the participating country. Only on this basis can 


international co-operation in scientific affairs be meaningful and 


productive of maximum benefits to the participants. 


32. The requirements for effective international cooperation in 
scientific activities has been summed up, as follows: "each country 
must: 


1) envisage international actions in terms of an overall 
national science policy, and not as a series of unrelated 
ad hoc decisions; 


2) be in possession of complete information on the whole 
of its participation in international co-operative 
schemes, and should therefore consult and co-ordinate 
the various national agencies concerned with different 
aspects of research; 


3) consider participation in schemes of projects of 
international co-operation, when these would result 
in substantial extension or more effective use of 
national resources; 


4) ensure that each scheme is designed to achieve its 
particular objectives as effectively as possible; 


5) keep its international and national activity on the 
subject in balance so as to ensure that the progress 


achieved internationally is easily assimilated at 
national level." (1) 


The Case for an Office of Scientific Affairs 

338 The recognition of the costs to government of supporting 
scientific activities, of the power of scientific activities to 
influence the wealth and well-being of the people, and therefore of 
the necessity for the government to provide substantial support to 
scientific activities if its people are to remain among the advanced 
nations of the world, has led to the suggestion that a Ministry of 
Science be created and given supreme authority over the allocation 
cientific research, and the power to direct scientific 


of resources to s 


research into those areas of greatest need. However, this proposal 


- epuerte sounds: 3 peborts tue exerbqrs ait pied moe atest — 


(1) Jean-Jacques Salomon, loc. elt. 
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contains some serious disadvantages: 

1. Departments and agencies, that were brought into being to pursue 
national goals, are in the best position to decide on the amount 
of their total resources that can wisely be devoted to research 
and development in support of their missions. A ministry of 
Science would necessarily be further removed from the areas of 
responsibility than the departments and agencies. The users of 
research are in the best position to say what research is 
appropriate at a given time. 

2. There are dangers inherent in dividing the responsibility for 
the pursuit of national goals between a Ministry of Science, 
and other departments or agencies. 

3. A Ministry of Science, large enough and complex enough to 
direct the scientific activities of a nation, would almost 
certainly develop into a bureaucratic organization that would 
be stifling to the very scientific inventiveness and initiative 
it was created to direct, () 

34. Decisions as to the importance of different national goals, 

and as to the allocation of government funds among those goals, must 

be made however, and these decisions can only be made intelligently 
in the light of facts. Thus a case can be made for an Office of 

Scientific Affairs that will maintain statistics as to the amounts of 

funds allotted to the departments and agencies of government, to 

industries, to universities and to the support of international 
organizations, that are expended on scientific research. This 
information, combined with the requests for government funds in support 
of research from the various organizations, and examined in the light 
of the overall priority objectives of government, would provide the 
means by which government could give expression to a national science 
policy. 


a le Se es See 


(1) "Science, like economics, affects most areas of national life and 
national policy, so that most of the major departments of 
government will need their own science programmes, tailored to 
their own needs. The progress and freedom of science, moreover, 
have been best served historically in a pluralistic situation, 
and can suffer when co-ordination becomes control". 

OECD Report ''Science and the Policy of Governments" pro) 963)" 
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als It must not be imagined that through the implementation of 

a national science policy, it will be possible to find final and 
permanent solutions to any of the problems that will arise. The 
changing face of science and technology, and the changing needs of a 
country in relation to a changing world will make necessary a continual 
review of past decisions and continual review of projections for the 
future. There will be need for frequent and continuing contacts between 
politicians and scientists, and, while parliament represents the 
collective voice of politicians, means must be found for expressing 
the collective voice of the scientific community. As politicians in 
the exercise of their office are required to subordinate personal and 
local considerations, so scientists in offering advice on scientific 
matters will be required to subordinate their interests in specific 
projects in favour of the interests of the country as a whole. State- 
manship will be required on both sides. 

36. Finally it must be recognized by politicians, in whose hands 
the allocation of funds for scientific research finally rests, that 
scientific research cannot be turned on and off like a tap. It takes 
a period of years to develop a productive research organization, 
substantial sums of money to assemble equipment, and the research 
organization must be continually nourished with adequate funds, for 


change and growth are the essence of science, Thus politicians must ) 


ly 


recognize that the initiation of financial support for a scientific 


project carries with it a moral obligation to continue support over i 
an extended period. For this reason, if for no other, governments 
should ensure that competent scientific advice is obtained, and a 
review of national objectives is made, before commitments to major 
projects are undertaken. Similar precautions should be taken before 
any change in emphasis in government support of areas of scientific 


work or research is made. Opportunity for public debate on the wisdom 


of the change should be afforded, and the scientific community should 


be given the opportunity to be heard. In this way the collective 


wisdom of the nation can be drawn into the decision-making process, 


and favourable conditions for the loyal support of the decisions made 
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will be established. 


SCIENTIFIC ACTIVITIES OF THE DEPARTMENT 


37% The scientific and technical work of the Department is 
conducted principally in the sectors and branches. The relationships 
between the Department as a whole, and the sectors and branches are 
shown in Figure 1. It will be seen that the Department consists of 
four sectors, those of Mines and Geosciences, Mineral Development, 
Water, and Energy Development. These sectors, with the exception of 
the Energy Development Sector, are divided into branches, each with 
its own special responsibilities. This organization reflects the 

role the Department plays in connection with all the non-biological 
resources of Canada. 

38. The function of each branch (or in the case of the Energy 
Development Sector, of the Sector), together with a list of major 
programs under way during the fiscal year 1968-69, is set out in 
Appendix 2. It should be noted that programs are normally subdivided 
into related projects which are intended collectively to achieve 

some broad objective. Projects may have long or short lives, depending 
on a variety of factors; programs normally have continuing themes, 

and extend over years, being essentially the means whereby the work 

of the branches is given continuity. Short-lived programs of course 
occur, but this is not the usual case. 

39, It should also be noted that, in accordance with the Guide- 
line, the routine and continuous collection of data on natural and 
social phenomena, and the dissemination of scientific and technical 
information, are included as scientific activities. There are many 
scientific activities undertaken in the Department that do not involve 
scientific research. This is particularly true with respect to the 
Surveys and Mapping and Marine Sciences branches, for example. It 

is important this fact be kept in mind in reading the brief, as other- 
wise a greatly inflated impression of the research activities of the 


Department will be created, both with respect to number of programs, 
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and with respect to costs. 

40. It may appear that there is an imbalance in the number of 
programs under way in the different branches. The reason for this 

is that the branches have various practices in the manner in which 
they group their projects into programs. 

41. Appendix 2 also contains examples of research projects that 
have been conducted in the Department, five each of basic research 
projects, applied research projects, and development. In addition, 

a table showing the number of Departmental publications issued during 
the fiscal year 1967-68, and a list of patents that have arisen from 
Departmental activities, in force or being processed as of 31 March 
1968, is provided. 

42. An examination of the functions of the branches, of the 
programs under way in the Department, and of the examples of research 
and development projects, will show that this Department is strongly 
mission-oriented. The amount of basic research conducted in the 
Department is comparatively small, and what is done is invariably 
mission-oriented. This is clearly shown in the examples of basic 
research projects referred to above. 

43. A discussion of the regional distribution of the Devartment's 
scientific activities, and of the regional impact of its activities, 


is presented in Appendix 3. 
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RESEARCH POLICIES AND PRACTICES 


44, Departmental research policies are defined by the functions 
of the department and the branches, as set out in this brief. The 
particular programs, projects and goals are normally set by the 
branches, these being subject to review during the preparation of 
departmental estimates. This review has become more formalized and 
searching by the introduction of the Program Planning and Budgetting 
Review system. 

45. Programs, projects and goals originate in three general ways: 

1. As a result of an internal recognition of a need for knowledge for 
forward planning either by the Department, or by public or private 
organizations. 

2. As a result of an agreement entered into by the Federal Government. 
Examples are work undertaken arising out of Canadian undertakings 
with respect to the International Joint Commission on Air and 
Water Pollution. 

3. As a result of requests for advice or assistance from an outside 
source, such as another Federal department or agency, a provincial 
government, an association or group of companies, or even a single 
private company. 

46. These represent the principal raw material from which, after 
examination in the light of branch and Departmental functions, of 
Departmental policies, the availability of suitable staff, equipment 
and funds, and the expertise and experience of Directors and senior 
officers, programs, projects and goals are developed. 

47. Since no branch has the resources to conduct all the programs 
that are within its terms of reference, the selection of programs for 
Support is an important process. Occasionally the process may be 
simple; programs necessary for the honoring of a specific commitment 
by the Federal Government will obviously be undertaken. More 
generally, program selection is a complex process, which takes at 


least the following points into consideration. 


A 


i 
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1) To what extent does the program serve the national interest? 
2) Is the program consistent with Departmental and branch functions? 
3) What are the probabilities of the program achieving its objective? 
4) What will be the cost of the program, and how will it impinge, 
financially and technically, on other programs? 
5) Is the program necessary for the honoring of existing arrangements, 
with other departments, agencies, or provincial governments? 
6) Does the program have specific regional implications? 
7) What would be the effect, economically and technically, of not 
undertaking the program, or of delaying it? 
8) To what extent will the program advance the state-of-the-art? 
9) Will future events tend to make the results of the program of 
more, or of less, importance than they now appear? 
10) Could, or should, the program be undertaken by some other agency 
or organization? 
It should cause no surprise if the attempt to optimize all these 
factors appears to have a large subjective content, rather than to 
be a purely objective process. 
48. Attempts are continually being made within the Department 
to improve the objectivity of the process of program selection. The 
most familiar process is that of calculating cost-benefit ratios, and 
this process has been applied in some instances, notably by the Mining 
Research Centre of the Mines Branch. The Hydrologic Sciences Division 
of Inland Waters Branch has developed an equation involving twelve 
factors for use as an aid in selecting programs. However, cost-benefit 
analyses are difficult, if not impossible, to calculate for many 
Departmental activities because of the lengthy period that frequently 
follows the completion of the work, before its practical application 
Further, no monetary value can be assigned to work that promotes the 
health and well-being of Canadians by reducing air and water pollution, 


for example. Nor can a monetary value be placed on a geological map, 


which not only advises people where to look for valuable minerals, but 


also advises people where not to look. 
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49, The Department recognizes the need for program selection to 
be aS thorough and as objective as possible, but it also recognizes 
the complexity of the process, and it expects to depend principally, 
for the foreseeable future at least, on the knowledge, expertise, and 
indeed the integrity of its senior officers for the selection of its 
programs, projects and goals, in the light of national needs. 

SO. The initiation of a program or project, once it has been 
selected, is primarily a branch responsibility. The circumstances 
under which the initiation occurs vary too widely to permit general- 
izations. No particular difficulties occur provided the program can 
be handled within the resources of the branch, and provided it is not 
necessary to involve any control agency of government. The general 
question of the relationship between a mission-oriented agency and a 


control agency is discussed later in this brief. 


Program Monitoring 


Sq. The introduction of the Program Planning and Budgeting System 
in the Department has encouraged a process of formal review of programs. 
However, the principal method of program monitoring is an on-going 
internal process. Programs are the subject of frequent discussions 
between representatives of different supervisory levels within the 
branches. Departmental staff both professional and non-professional, 
are sensitive to the interest their work arouses in visitors to their 
laboratories, to the acceptance it receives at technical meetings and 
elsewhere, and particularly to the use to which it is put in practical 
affairs; the vision of the scientist oblivious to his surroundings can 
be exaggerated. In addition, branch officers obtain a more formal 
evaluation of their work through the activities of the various National 
Advisory Committees that report to the Minister. These committees 
consist of representatives from industry, from universities and from 
provincial governments, and they meet periodically with branch officers 


to discuss national programs, the results obtained and the Department's 


role in such programs. 
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Program Priorities 


oa The assigning of priorities to programs is clearly closely 
related to the process of program selection, combined with the on-going 
monitoring process that has been described. The problem of priority 
therefore needs no special mention, except to observe that research 
managers are unanimous that crash programs should be avoided as far as 
possible, as being expensive and inefficient. Unfortunately, this 
Department, because of its obligations to provide certain services 
such as those related to land surveys, is not always free to plan its 
work as it would desire. This is a matter of special concern to some 
branches, and the Department is continually examining ways to improve 


communication between the Department and other agencies. 


Shifts of Research Resources 

Se While crash programs are avoided where possible, a continuous 
shifting of research resources takes place within the Department. 
Projects that have achieved their objectives are terminated; those that 
depend for their success on results to be obtained from other projects 
are held in abeyance; some projects may have their objectives changed 

as a result of new insights into the problems involved. This Department 
however, being concerned with the renewable and non-renewable resources 
of the country, and with certain services essential to a people in 
advanced civilization, has its programs (of which its projects are a 
part) for the most part centred around continuing themes. Some programs, 
those related to mapping for example, continue because of the mere size 
of the country. Other programs, those related to the physical properties 
of metals for example, continue because of the frequent innovations that 
occur in the composition and fabrication of metals, and of the uses to 
which metals are put; when these programs have been chosen so that they 


are concerned with the basic rather than the superficial characteristics 


of metals, they find continuing themes. This evolutionary process is 


normal in a scientific and technical organization, and it presents no 


particular problems for the Department. 


54 The Department recognizes that shifts of research resources, 


including personnel, are infrequent between branches, and probably less 
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frequent still between government departments, and has raised the 
question among its senior staff as to whether this situation reflects 
good forward planning, or an undesirable rigidity of habit. Indeed a 
national science policy should envisage the possibility of shifting 
research resources, including personnel, between industry, universities, 
and government, and should seek ways to make this process as 
uncomplicated, and as attractive to scientists and engineers, as 
possible. Fully portable pension schemes, comparable salaries and 
working conditions, and comparable standards of scientific and technical 
excellence, all these will promote the easy movement of technical people 
from one area of activity to another. This Department is of the opinion 
that the present barriers are small, and largely administrative, although 
the fact that most people do not like abrupt changes will always be a 


factor to be considered. 


Contracting of Projects 


i538 The contracting of projects to industry or to universities 

offers a method of supplementing the research capability within the 

Department, There are a variety of reasons that may make the 

contracting of projects desirable: 

1) It makes it possible for the Department to undertake special projects 
that are beyond its existing resources, without adding to its 
equipment or to its permanent staff. 

2) It involves non-government personnel in government projects, and so 
promotes an understanding of government objectives among non- 
government people. 

3) It promotes the dissemination of specialist skills in the country, 
rather than centering them in Ottawa. 

4) It encourages research on problems considered by the Department to 
be of long-range importance to the country. 

5) It ensures the development of the good research man, since the 
Department can select those to whom it will grant a contract. 

Not all of these reasons may operate at the same time, but normally 


several will apply. 
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56. This Department has let twenty-two contracts for research and 
development projects during the last five years, the contracts being 
about evenly divided between industry, and universities and various 
institutes. About eighty per cent of the contracts have been in the 
water research sector, the balance being in the geological research 
sector. The Department has not formulated any general policy in the 
contracting of projects, since it is recognized that the needs of the 
branches differ, and that more diversified experience with contracts 
would be desirable before drawing final conclusions, 

52 Although attractive arguments have been made for contracting 
projects, some senior Departmental officers have expressed reservations 
on the grounds that. 

1) In some cases industry has accepted a contract for a 
project, but has had in the end to obtain most of its 
ideas from Departmental staff. 

2) The scheduling of contract research in universities 
is uncertain, since so much depends on the graduate 
student involved. 

3) Contracts to universities may divert the university 
staff from its primary role of teaching. 

58. An alternative to the contracting of research to universities 
is to arrange for graduate students to do their graduate research in 
government laboratories under the direction of government scientists, 
with universities recognizing the work as part requirement for an 
advanced degree. This is commonly done in the Geological Survey Branch, 
and has been done in the Inland Waters Branch and the Mines Branch also. 
This practice places an additional responsibility on the Departmental 
technical staff, but apart from this, no exception can be taken to the 
practice, and indeed it has served the Department well in the field of 
geology particularly, contricuting both to the number of geologists 
available, and to the broader experience of those graduating. 

59. It is clear that a variety of ways exist for supplementing 
Departmental resources, and that not all are equally desirable in all 


cases. However, all the ways that have been used are beneficial in 
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that they: 
1) Offer the Department a way of expanding its resources 
temporarily, 
2) Encourage the development of specialized skills in 
Canada , 
3) Promote an acquaintance with the objectives and work 


of the Department throughout the country. 


Measurement of Operational Effectiveness 


60. The Department could present an impressive account of its 
accomplishments, but the challenge presented by the Senate Committee 
on Science Policy, that the Department discuss its effectiveness, is 
no small one. A major difficulty is that, even if a yardstick could 
be applied to the Department's output, there would remain the question 
as to whether the output could have been realized in less time, and 
with less expenditure. Thus the measurement of the Department's 
effectiveness is inherently difficult, and subject to more than one 
interpretation. ‘ 
Gis It is considered in this Department that the best indicator 
of its effectiveness is the acceptance of its programs, and the results 
of its programs, by national and international scientific organizations, 
and by the acceptance of its advice and work by those agencies and 
industries for whose benefit the work was undertaken. This amounts to 
the acceptance of the principle of the "judgment of peers", which has 
been adopted by the Public Service Commission as the means of judging 
scientific work, 
625 The acceptance of Departmental programs and results is 
reflected by: 
1) The number of its staff that are invited to act on national and 
international Committees. 
2) The frequency with which Departmental publications are requested, 
the source of the requests, and the frequency with which the 


publications are cited. 
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3) The frequency and character of requests for advice or technical 
assistance, and the reactions from those requesting such advice 
or assistance. 
4) The number of applications ‘or patents, and the revenue earned 
therefrom. 
5) Calculation of cost-benefit ratios resulting from the application 
of Departmental research. 
None of these is a measure of the effectiveness of the activities of 
the Department, but over a period of years, statistics gathered under 
these heads would indicate whether its effectiveness was improving or 
otherwise. 
630 Although the Department has not made a detailed study of the 
effectiveness of its activities, their effectiveness is in fact under 
continuous review, in the same sense that its programs are selected and 
monitored. The senior officers of each branch and division are sensitive 
‘to the effectiveness of their units in the terms that have been listed 
above, and by virtue of their professional contacts maintain a good 
knowledge of the effectiveness of similar units elsewhere. Whether 
these impressions can be made more precise is an absorbing question 
that the Department has currently under examination. 
64. In attempting to measure effectiveness, one problem peculiar 
to government must not be overlooked. In industry, research is not 
normally undertaken unless it is intended to apply the results in the 
near future. The users of Departmental research are normally private 
individuals, companies, and universities, who may or may not apply the 
results of the research. In addition, Departmental research has more 
regard for the problems of the future than those of the immediate 
present. These considerations suggest that the effectiveness of 
Departmental research as measured by applications in specific cases 


would be misleading over the short term. 


Forecast of Major Changes in Departmental Functions 


65 No major changes in Departmental functions as defined earlier 


in this brief, are expected during the next five years. It is expected 


however that the Department will give increased attention to the 
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sociological aspects of mineral resource development. The problems 
presented to the Government by the declining gold mining and eastern 
coal mining industries, and the uncertainties that have developed in 
dealing with these problems, point to the need for planning in this 
area. 

66. Not all studies will be devoted to problem areas. Although 
minerals are considered to be a classic example of non-renewable 
resources, research creates new resources by- finding ways to recover a 
greater percentage of valuable material from an ore-body, by finding 
ways to treat lower grade ores economically thus in effect creating new 
ore reserves, and by developing substitutes for scarce materials from 
abundant materials. Thus the development of techniques for treating 
low-grade iron ores revolutionized the iron ore mining industry in a 
few years, creating vast new ore reserves; nickel is now extracted 
profitably from ores that were considered waste a few years ago; the 
western coal mines were able to capture Japanese markets through 
research into coking techniques. These developments have given rise 
to new communities, and have kept old communities alive. These fairly 
rapid shifts and changes in industrial activity product sociological 
problems that only careful planning and forecasting can minimize. 

67. Two organizational changes that are foreseen during the next 


five years are: 


1) Establishment of a West Coast Institute (the counterpart 
of the Bedford Institute in Dartmouth, N.S.) by Marine 
Sciences Branch, to serve as a base for the hydro- 
graphic operation on the Pacific and to undertake research 
in oceanography. As at the Bedford Institute, close 
collaboration is expected with universities and with other 
Federal agencies. 

2) Establishment of a Hydraulics Division, by Inland Waters 
Branch. 


These changes will not affect Departmental functions. 
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Major Problems in the Performance of Departmental Functions 


68. This reference to major problems, or "major hindrances" to 


2397 


use the terminology used in the Guideline prepared by the Senate 
Committee on Science Policy, should not lead to the inference that the 
work of the Department is in danger of being brought to a halt. None- 
theless, senior officers of this Department are satisfied that the items 
referred to below have a substantial adverse effect on the efficiency 
with which their organizations can achieve their objectives. 

1, It is consiaered that the job classification procedures, 
which have consumed much time and energy of personnel 
officers, of technical staff and of supervisors, and 
which are still far from complete, have only served to 
introduce undesirable rigidity into the public service 
by making it difficult to reward particular skills and 
expertise that are needed if the organization is to 
achieve its objectives effectively. This is a serious 
shortcoming in the Department, particularly where work 
has to be done under challenging conditions at sea or 
in the arctic, and where the prime consideration is not 
paper qualifications, but whether a man can do the job 
required, and whether he can be depended on. 

In a mission-oriented organization, the ability and 
willingness of a person to contribute to the achieving 
of the mission by accepting and discharging assignments 
designed to that end should be the most important consi- 
derations in defining his place in the organizational 
structure. It follows that regulations regarding personnel 
should be as flexible as possible, and that mission- 
oriented departments should have the maximum possible 
amount of control, particularly over hiring, reclassification, 
and promotions in scientific and technical positions, 
That more decentralization of personnel administration 
is possible in government is shown by the relative 


freedom that is enjoyed by those government agencies that 
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are not under the aegis of the Public Service 


Commission. 


It is essential, particularly in a research and 
development situation, that all staff members, senior 
and junior, professional and non-professional, be 
committed to their tasks if any real progress is to be 
made, and the Department has recognized the necessity of 
this by introducing a system of participative management 
into its operations at considerable expense both in time 
and money. However, the concern of Treasury Board and 
the Public Service Commission appears to be principally 
with job classification procedures, and they have required 
the staff of this Department to become heavily involved 
in such procedures. The unfortunate effect is to 
encourage personnel to relate themselves to an artificial 
system controlled from outside the Department, rather than 
to the tasks that have to be done, and to the colleagues 
with whom they work. 
The circumstances under which grievances have arisen in 
the Department have led some senior Departmental officers 
to the opinion that the introduction of collective 
bargaining by groups in the scientific and technical public 
service is tending to introduce a rivalry between groups 
as to which can drive the best bargain, and to make group 
members more intent on preserving the rights they have 
won, than in bringing the projects they are involved in 
to a successful conclusion. 
No adequate provision exists in the personnel structure 
for adequate staff support for senior officers, particularly 
those who have managerial responsibilities. The 
consequence is that officers whose real interest is in 
scientific work have frequently to be impressed into 
staff work, and senior officers are deprived of the kind of 
continuous assistance that would free there minds of detail, 


and permit them to fulfil their proper function of managing. 
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4. A situation of well-recognized complexity exists in all 
matters concerning natural resources., Although the 
provinces control the natural resources within their 
own borders, the Federal Government is active in these 
areas, and has obvious national responsibilities. 
Considering the intimate nature of the co-operation that 
has existed over the years, it is remarkable that few 
serious difficulties have arisen. However, misunder- 
standings have occurred, particularly with regard to 
Federal Government activities concerned with water. 

At present, where a provincial government requests 

Federal Government assistance in the resource area, 

two policies exist within this Department, both having 
developed over the years on an "'ad hoc" basis, and both 
defensible: 

(a) The Department may carry out the request, 
providing staff, equipment and funds. This 
occurs for example where requests for control 
surveys are received from a province, and for 
geological surveys in Newfoundland and British 
Columbia, where the Federal Government has a 
specific commitment under the terms of 
confederation. 

(b) The Department may provide advice only, requiring 
that local competence be developed to do the 
necessary work. This occurs for example where 
requests for technical assistance in connection 
with the control of pollution of inland waters 
are received. 

It seems inevitable that, as both Federal and provincial budgets come 
under closer and closer scrutiny, the question as to "who will provide 
what'’ will become increasingly urgent, and it will become mandatory 
that a general policy covering Federal and provincial co-operation in 


matters affecting resources be developed. 
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5. It happens periodically that the government considers it 
has over extended itself with respect to expenditures, 
and a cutback of departmental budgets is initiated. In 
the opinion of this Department the savings effected by 
such measures are small compared with the wastes of 
talent and of existing resources that result, for the 
savings are invariably eipected by reducing operating 
costs rather than overhead costs. True, the savings are 
visible and the wastes are invisible, but this does not 
justify the practice. The owner of a racehorse does not 
attempt to recover his expenditures by economizing on oats. 
6. The Department's relations with the control agencies of 
government will be described later. Here we will only 
consider certain problems which occur in this area. 
It is normal for departmental officers to chafe under 
the restrictions that are applied by the control 
agencies, even though everyone recognizes that control 
of some kind must exist. It is worth considering, 
however, whether the controls that are in fact applied 
lead to the most effective use of the resources of 
people and money that are involved. Both the Department 
and the control agencies have their missions to fulfill, 
but it sometimes appears that difficulties arise because 
their respective missions are not entirely compatible. 
For example, what is the most effective use of computers 
and computer services? (This example is taken for 
illustration only, and has no necessary relation to the 
real situation existing with regard to computers). For 
a control agency, concerned with efficiency in the use 
of resources applied to computers, the answer will be 
to obtain the most computers and computer services per 


dollar expended, But for a mission-oriented Department 
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the answer may be different, for the Department must 
seek the most effective use of all its resources, not 
concentrating on any one. Further, the Department has 
set itself goals and schedules, and it must consider the 
consequences of failing to meet them. Under these 
circumstances, conflicts of Opinion are inevitable, and 
such conflicts are not the result of incompetence or 
intransigence on either side, but arise in fact from the 
dedication of each organization to its mission. 

It would appear that, once spending authority has been 
granted to a mission-oriented department, the control 
over the spending should also lie with the department, 
the control being exercised through the line officers. 
Agencies having special interests, and hence special 
knowledge, should be available to line officers as 
advisors, so that line officers may have the most 
complete information possible on which to base decisions. 
This arrangement would encourage cooperation rather than 
conflict between various agencies of government, with the 
objective of achieving the most effective use of all 
available resources to achieve defined goals. 

69. Present arrangements, under which a department has to conform 


to the requirements of a number of control agencies which have limited 


understanding of, or responsibility for, departmental objectives, leaves 


little room for a department to exercise responsible management of its 


affairs, 


Use of Network Methods in Controlling Projects 


WD Network methods, such as PERT or Critical Path, are not 
considered to be generally applicable to the research aspects of a 
project, since it is inherent in research that one is breaking new 
ground, with each step depending critically on its predecessors. 
Network methods do have application however in controlling programs 


that depend for completion on a number of factors that are well enough 
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understood to permit realistic scheduling. Current or recent examples 
of their use in the Department are: 

1) By Inland Waters Branch, for planning projects for 
implementation during the International Field Year, 
1970-71. 

2) By Inland Waters Branch, in planning for the Canada 
Centre for Inland Waters. 

3) By Inland Waters Branch for planning and executing a 
major operational project in groundwater hydrology, 
involving the cooperation of a nwber of federal and 
provincial agencies. 

4) By Mines Branch, in planning a stope support project 
to co-ordinate the work of a mining company, a drilling 
contractor, and Mines Branch. 

5) By Mines Branch, in planning the construction of a highly 
instrumented smelting furnace installation. 

6) By Mineral Resources Branch, in planning the preparation 


and production of certain major reports. 


The Transfer of Research Results to Those Having Potential Need for Them 
file The principal means of transfer of research results is through 
publications which provide a permanent record of the work of the Depart- 
ment. Publications may be in the form of reports prepared in the 
branches, and published as a series by the Queen's Printer. Thus the 
Geological Survey Branch, Mines Branch and Mineral Resources Branch 
issue series of reports dealing with their specialties. Some of these 
reports appear in abstract form in one or more of the publications that 
provide an abstracting service, and so receive wide publicity. This is 
supplemented however by a notification service, by means of which persons 
and organizations, including libraries, interested in the work of the 
Department are notified by post card of new publications as they become 
available. In addition, annual indexes of the publications issued by 
these branches are published. The Geological Survey Branch operates 


a system whereby persons can have access to geological maps and reports 
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before they have been finally readied for publication; interested 
persons can arrange to be notified as to the availability of such 
material. The Mines Branch publishes an annual Mines Memo, which 
contains a summary of the work of the Branch for the previous calendar 
year; this report is directed toward the knowledgeable technical reader 
rather than the specialist. 

on Publications may also be in the form of scientific and 
technical papers which appear either in the specialist journals, the 
general technical literature, or as articles for newspapers such as 
the Northern Miner. Scientific and technical papers are abstracted 
by the regular abstracting services, and so receive world-wide 
distribution. 

Fhe The Department's publications include the results of both 
intramural and extramural contract work impartially. The results of 
extramural work done with the assistance of grants provided by the 
“Department are of course published, normally in the form of scientific 
and technical papers, by those to whom the grants were made. 

74. It is well recognized that, in the flood of technical 
literature now being produced, the significances of the written word 
may be overlooked even by the knowledgeable and discerning reader. 
This is one reason why the Department supports its scientific staff in 
attending conferences and committee meetings of various kinds, where 
personal contact can ensure that relevant information is passed to 
those to whom it is important. Personal contact with people who have 
use for information available from the Department is also ensured 
through co-operative industry-government organizations such as the 
Canadian Mineral Processors, the Steel Castings Institute, and similar 
organizations in which Mines Branch staff are active, and special 
meetings such as the Map Users Conference organized by Surveys and 
Mapping Branch. In addition, the National Advisory Committees, 
consisting of persons from industry, from universities and from the 
Department, that meet regularly with representatives from the Marine 
Sciences Branch, the Inland Waters Branch, the Geological Survey Branch, 


the Observatories Branch, the Mines Branch and the Surveys and Mapping 
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Branch, serve to keep interested Canadians aware of the nature of the 
programs under way in the Department. 

USS All of these activities are supplemented by a substantial 
correspondence that is handled by the Departmental staff on the widest 
variety of technical matters, and a stream of visitors to Departmental 
laboratories coming from all parts of Canada and many parts of the 


world, of which no organized record is kept. 
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THE MISSION, ORGANIZATION, AND AFFILIATIONS OF THE DEPARTMENT 


DEPARTMENTAL MISSION 

76. The mission of the Department and the mandate for its various 
activities are based upon the Government Organization Act 1966, and the 
Resources and Technical Surveys Act. Relevant portions of these acts 
are presented in Appendix 4, together with excerpts from a letter in 
1966 by the Prime Minister to the Minister of Energy, Mines and 
Resources discussing the role of the new department. This is followed 
by a discussion of the Department's role in relation to the legislation. 
In summary the principal elements of the mission are: 

1. The development, through data-gathering and research, policy 
formation and planning, and the coordination of national 
effort, of a sound basis for the exploitation and management of 
(a) mineral and other non-renewable resources, 

(b) water and renewable resources, 
(c) energy resources. 

2. The provision of certain services to the nation such as 
(a) surveying and mapping, both terrestrial and hydrographic 
(b) maintenance of a time standard, 

(c) compilation and publication of a variety of records 
and statistics on mineral production, stream flow, 
navigational information, etc. 

3. The discharging of certain phases of the Federal Government's 
responsibilities for 
(a) the administration, coordination and management of energy, 

mineral, and water resources and of projects relating to 
these, 
(b) the subvention and distribution of Federal funds for 
projects and industries in these fields. 
The first two of these functions comprise activities of a scientific 
nature according to the definitions established for this enquiry; the 
third in general does not, except where the funds distributed are in 


support of scientific activities. 
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ie A sound policy for the management of resources must be based 
on information which includes: 
(a) an inventory of known resources, 
(b) an understanding of the factors that determine the occurrence 
or generation of these resources, 
(c) intelligent forecasts of the demand and markets for the 
basic materials and their products, 
(d) knowledge of the techniques iiVolved in exploiting the 
resource, and appreciation of potential new developments. 
78. The Department has been authorized to obtain this information 
through a wide range of surveys and research, and is thus the earth 
sciences agency of the Federal Government. Its programs cover a broad 
spectrum ranging through fundamental investigations of our natural 
resources and their environments, applied research on methods of finding 
and extracting resources, economic research on markets and potential 
demands, and interdisciplinary studies leading to the development of 
policies and plans for resource management. 
79. Most of the research activities of the Department in the natural 
sciences, with the exception of some phases of water research, have been 
well developed for many years. Its various functions of policy develop- 
ment, co-ordination, and management in the fields of energy, water, and 
renewable resources, were added at the time of the reorganization in 1966. 
This combination of scientific and policy-forming activities gives the 
Department a unique competence in the fields of earth sciences and non- 
biological resources. 
80. The data obtained by such activities as geodetic, topographic, 
hydrographic, and hydrologic surveys are necessary for the scientific 
studies, and are therefore classed as "scientific data" for the purposes 
of this report, but the Department's responsibility for obtaining them 


constitutes a basically non-scientific mission. Even if there were no 


research studies by the Department, all of these activities would need 

to be undertaken because of their importance for other phases of 

national life: economic, social, military, or cultural. It is important 
that this distinction be emphasized since the essential character of 


these services should not be obscured by considerations specifically 
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concerned with research policies, and conversely the effort attributed 
to research should not be inflated by the inclusion of “data-gathering" 
activities, even though they are conveniently combined with the research 
effort in the one department. 

81. Nevertheless the advantages of this combination should also 

be emphasized. It has been shown both in this department and elsewhere 
that the vitality of the data-gathering group is stimulated by 
collaboration with the users of their data. Deliberate efforts are being 
made to integrate the operations of scientists and surveyors wherever 
this will result in either economy of operation or a broadening of 
interest for the personnel involved. Both groups become part of a team 


which has goals in which all the participants can identify themselves. 


DEPARTMENTAL ORGANIZATION 

82. The Department is divided into four sectors, each under an 
assistant deputy minister. These encompass the principal spheres of 
interest, although the division of responsibilities and activities is 
somewhat uneven at the present time. The departmental organization is 
outlined schematically in Figure 1. 

83. The scientific work the Department cuts across all four 
sectors, although all the research in the "natural" sciences is done in 
the Water and the Mines and Geosciences sectors, while the socio-economic 
studies (including geography) are done in all four sectors. At the 
present time the natural sciences represent a very much larger effort, 
whether measured in men or in money, than do the social sciences. 

84. After the new department was brought into being in 1966, a 
great deal of thought was given to the relative merits of two types of 
organization. On one hand was the concept of an ''earth sciences 
institute" (perhaps after the pattern of NRC) which would comprise all 
the natural science activities and be essentially independent of the 
policy development, advisory, and administrative roles of the Department. 
There is still a substantial body of opinion in the Department which 
favors this concept. The alternative structure, which has been adopted, 


was based on the proposition that the total mission of the Department 
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could best be fulfilled if all functions concerned with a given field 

or resource were combined under a single management. The Water Sector, 
which has been the area of greatest growth since the reorganization, 
combines the natural scientists, surveyors, engineers, geographers, 
economists, planners, and administrators who are concerned with water 
and renewable resources. Thus an integrated approach is being sought 
for the planning of both research programs and policy development. 
Combining the various functions in this way should tend to emphasize 

the ey of all phases of the work. 

85. Support services at the departmental level generally come 
under the Senior Advisor (Finance and Administration) and the Senior 
Advisor (Personnel). Corresponding support staffs in the sectors and 
branches are generally responsible to the head of the operating unit 

in which they work (e.g. a branch) and derive functional advice from 
senior personnel in the corresponding headquarters staff. The divisions 
comprised within each of the branches are listed in Table 1. 

86. The distribution of authority within all the branches is 
Similar with the exception of the Marine Sciences Branch. All the ee 
branches are divided into roughly equivalent divisions, each of which 

is under the management of a "chief"! who answers for his division to 

the branch director. Where a division is located elsewhere than in 
Ottawa (the Great Lakes Division at Burlington, Ontario, and the 
Institute of Sedimentary and Petroleum Geology at Calgary, Alberta) 

the chief and his staff remain in the same relationships to the rest 

of their respective branch as if they were in Ottawa. The Marine 
Sciences Branch, on the other hand, has adopted a regional organization 
in which operational responsibilities come under three regional directors, 
while at headquarters senior specialists in each of the major branch 
functions serve as advisors to the branch director and regional directors 
on matters concerning their specialties. This type of organization 
lends itself most clearly to a branch such as Marine Sciences, which 
necessarily concentrates its activities in areas remote from Ottawa, 


but is being considered for the other branches having regional institutes. 
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87. Organization charts for Marine Sciences Branch, and 
for the Geological Survey Branch (this last representing the more 


usual branch organization) are presented in Figures 2 and 3. 


Studies of Departmental Organization and Procedures 


88. In order to improve efficiency, twelve studies of 

the organization and procedures of this Department and its pre- 
decessor, the Department of Mines and Technical Surveys, have 
been made during the last five years. These are described briefly 


in Appendix 6. 


RELATIONS WITH GOVERNMENT AND CONTROL AGENCIES 


89. The Minister of Energy, Mines and Resources, as head of 
the Department, is the link between Cabinet, the governmental 
executive body, and this one of its operational arms. In principle 
the Minister states government policy for the Department, and in 
turn speaks on behalf of the Department when national priorities 


are being established. 


90. Treasury Board has been the control agency that enforced 
policy decisions by allocating the money and limiting the 
positions available to the Department as a whole and in many cases 
by specifying their distribution to the groups and programs within 
it. In these respects this department probably differs little 

from other departments and most agencies of the Federal Government, 
especially those whose operations involve a broad range of esoteric 
skills. Operational decisions, within these limitations, are of 
course made by the managers and professional employees who make 


up the Senior Staff. 
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The Public Service Commission and the Bureau of Classification Review 
91. Traditionally the Public Service Commission and its 
predecessor the Civil Service Commission have handled all hiring, with 
the exception of casual (i.e. temporary) and certain hourly-paid 
categories. Recently the Commission has begun to delegate some of the 
responsibility for hiring, and the Department now conducts its own 
competitions in limited areas, under rules which have been laid down 
by the Public Service Commission. Policies and regulations governing 
the classification and promotion of individuals are also established 
by the Commission, which monitors the procedures of all departments in 
these respects. 

92. The classification of positions, as distinct from the 
incumbents or applicants for them, is done by the Bureau of 
Classification Review, an agency of Treasury Board. All positions on 
the Departmental establishment list have been, or are being, classified 


by the Bureau. 
RELATIONS WITH OTHER OPERATIONAL AND SCIENTIFIC AGENCIES 


National Advisory Committees 

93. In order to maintain close liaison between the staff of the 
Department and the most interested and informed groups in the country, 
six national advisory committees have been established, each concerned 
with a major Departmental activity. Each committee comprises repre- 
sentatives of universities, industry, provincial governments, other 
Federal departments, and one or more senior officers of this department. 
In most cases the activity with which the committee is concerned is 
within the purview of a single branch, although this is not necessarily 
the case. Membership is by Ministerial appointment and incumbents are 
compensated only for expenses incurred. 

94. These committees with their terms of reference are described 
in Appendix 1, and their value to the Department has been discussed 

in Section 2. Here it will be sufficient to say that they serve the 


dual purpose of recommending programs which are in the national interest 
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and of acquainting the community with the activities of the Department. 
They also review applications for grants-in-aid of research and recommend 
the disbursement of funds for this purpose. The six committees are: 


The National Advisory Committee on Research in the 
Geological Sciences 


The National Advisory Committee on Geographical Research 
The National Advisory Committee on Astronomy 


The National Advisory Committee on Control Surveys 
and Mapping 


The National Advisory Committee on Water Resources Research 


The National Advisory Committee on Mining and Metallurgical 
Research 


Interdepartmental and Interagency Committees 


oo The Department is also represented on a number of committees 
of a scientific or quasi-scientific nature whose primary concern is 

not necessarily with programs of this Department. The functions of 
these committees range from the exchange of information through program 
coordination to the recommendation of policy. Representation is normally 
by an officer of sufficient seniority to speak authoritatively on the 
matter which is under the purview of the committee. A list of inter- 


departmental and interagency committees is presented in Appendix S. 


International Committees and Agencies 


96. Departmental involvement in the work of an international 
committee or agency can be in any one of three ways: by direct official 
representation, by service as advisor to the official Canadian delegate, 
or simply by the contribution of information or data on a continuing 
basis to an agency which provides a common service. A list of such 
involvements is given in Appendix 4. Many employees of the Department 
also serve as individual members on international committees and as 
executives of international associations, governmental as well as inter- 
governmental. Systematic records have not been kept of this type of 
participation, but the number of individuals involved is substantial, 

a fact that indicates the international recognition accorded to many 


of the scientists and engineers on the staff of the Department. 
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PERSONNEL POLICIES 


Recruiting and Evaluation 
97 It is a truism that the work of the Department depends ultimately 


upon the activities of its personnel. This Department, because of the 
large scientific and technical content of its work, is particularly 
sensitive to the characteristics of its staff. Scientific and technical 
work is of value in proportion to the element of creativity that is 
injected into it. However, creativity, although it can be directed and 
to some extent promoted, cannot be brought into being by legislation. 
Thus it is of the greatest importance to the Department that creative 
people are recruited, and, having been recruited, that they be placed 
in positions where their creativity will have the most favourable effect 
on the activities of the Department. 
98. The points discussed in the following paragraphs were raised 
in the Guideline, and are discussed in the order in which they were 
raised, 
99. Potential researchers are identified from among the university 
graduating classes and hired by the following means: 
1. University recruitment is co-ordinated by the Public 
Service Commission. Booklets are prepared which describe 
the scientific work carried out by the Department and the 
career opportunities for graduates in the various 
disciplines. They mention the university recruitment 
program and invite applications for interview. The 
booklets are sent to the various universities. Recruitment 
teams visit the universities each year during November, 
December and January. Each team includes a Public Service 
Commission representative and one or more good scientists. 
The visit is well advertised and the team interviews 
qualified students, interested in employment. The team 
discusses the job opportunities with the students and 
assesses their potential for scientific work. The results 
of the interviews are recorded, Selection for employment 


is finally made based on the results of the interview, 
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recommendations from the professors, course content, 
academic standing, interests and previous work experience, 
especially in the research field. 

2. The work performance of undergraduate and graduate students 
employed on Departmental scientific work for the summer is 
carefully observed. Those with research potential are 
encouraged to continue with graduate study and to apply 
for full-time employment on completion. 

3. In some cases, Departmental scientists contact well-known 
university professors, with whom they are acquainted or 
who work in fields parallel to their own, and ask for 
their recommendations concerning potential scientists. 
Those recommended are invited to apply for employment and 
are interviewed by a recruitment team. Such contacts are 
frequently made at scientific meetings and conferences. 

100. The identification of potential research scientists involves 

a substantial element of judgment, for the brilliant undergraduate does 
not always make the best research man; the slow starter may eventually 
develop the more penetrating insight. Where judgment is involved, it is 
obviously important to obtain a variety of points of view. In this 
Department, the following criteria are employed to identify research 
scientists with potential: 

1. The quality of previous research work, for graduates 
at the Master's and Ph.D. levels. 

2. Recommendations from professors and previous employers. 


Course content, academic standing, previous work experience 


Ww 


and interests, as indicated through hobbies, etc. 
4. An assessment of research potential made by the interview 
team. 
shiopes Research administrators play an important role in a large 
scientific and technical department, and their identification and 
development is an important aspect of personnel policy. Research 


managers continually review the characteristics of their research staff, 


2414 


Special Committee 


to identify individuals with administrative potential. The Departmental 
Scientists' Appraisal Committee reviews all research scientists each 
year, with a view to evaluating scientific productivity and identifying 
potential research administrators. Outstanding research scientists with 
interests and abilities in research administration are guided into this 
type of work. 

102. Research administrators and research scientists have more or 
less parallel but equal ladders for salary increases and promotions. 
The grade for research administration positions is determined by the 
Bureau of Classification Division, whereas the grade for research 
scientists is determined by the Scientists' Appraisal Committee. The 
in-grade salary increments for both groups are determined through the 
Appraisal Committees. The research scientist can be granted a salary 
increment commensurate with his research productivity, whereas the 
research administrator can be granted a number of increments in the 

pay range for the grade; both within the conditions set by Treasury 
Board. Theoretically, the Research Scientist 4 grade has no top 

salary limit, but in practice it normally does not extend beyond the 1 
maximum salary for the Research Manager 3 grade of $24,100. 

103. With respect to the intramural and extramural education for 
staff members conducting and administering research, intramural 
education for research scientists is provided on-the-job, working with 
experienced staff. The scientists have available the latest technical 
literature and up-to-date equipment, and attend in-house seminars and 
outside scientific conferences. 

104. Extramural education is provided to promising research 
scientists by granting university leave, normally with an allowance 
equivalent to half pay, plus payment of tuition and travel expenses. 
Applications for educational leave are approved by the Departmental 
Educational Leave Committee and by Treasury Board. 

105% Research administrators are encouraged to take courses in 
management theory and practices. These are given by the Departmental 
Training and Development Section, the Public Service Commission and 


outside institutions. 
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106. In view of the important role that research administrators 
(more commonly called research managers) play in large scientific and 
technical organizations, some observations on their selection and 
development may be appropriate. 
107. Many descriptions of the duties and responsibilities of a 
manager have been written, but in essence they can be reduced to five: 
1. Deciding what are the right things to do. 
2. Bringing the available resources of personnel and 
material to bear on the things to be done, 
3. Obtaining the personal commitment of the entire staff 
towards getting the right things done. 
4. Reviewing and up-dating planned actions, to ensure 
that intermediate and terminal objectives are met. 
5. Devising criteria for measuring results. 
These items constitute one description of the managerial functions. 
108. It should be noted that this description would fit the job 
of a corporation president, a marketing supervisor, or a machine shop 
foreman, just as well as that of a research manager. True, the 
research manager's goals are specialized, but so are those of an 
accountant. His people are specialized from the standpoint of training 
and perhaps temperament, but so are those supervised by a city editor. 
His facilities and tools are specialized, but so are those of a paper 
mill superintendent. His problems in predicting results from a given 
action are specialized, but so are those of an advertising vice 


(1) 


president. 
109. It must be concluded that research managers can be selected 

and developed using the same techniques that are used for the selection 
and development of managers for any purpose whatsoever. Research 
managers must however have had extensive personal experience in research, 
for without this experience, communication between the manager and his 


staff will be impaired, and the manager will not be an effective leader. 


SE NE MONE cS, CRESTS OE Te 
(1) Bradley, W. E., Research Management, Vol X1, No. 3, p 167 (1968). 
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Training and Development of Public Servants Engaged in Scientific 
Occupations EE ERAT 


110. A laudable concern is exhibited throughout the government 
service as to the qualifications and demonstrated ability of candidates 
for scientific and technical positions, both professional and non- 
professional, in the public service. However, in general much less 
concern is shown as to whether employees in the public service endeavour 
to improve their qualifications, either for the purpose of obtaining 
additional degrees or certificates, or simply to keep up-to-date in a 
rapidly changing scientific and technical environment. If it is 
important that recruits to the public service be scientifically and 
technically competent, it should be equally important that they remain 
so, and if possible increase their competence. Indeed there are 
advantages for an employer in expending money on the education of 
persons who have been in his employ for a period, for their immediate 
supervisors will know on whom such an investment will be worthwhile. 
isha Under existing regulations almost any type of training 
useful to the Department can be obtained by an employee and some degree 
of financial assistance will be provided. However, the existing 
regulations have been developed on an ad hoc basis over the years, and 
have not been consolidated into a framework which will clearly show 
the employee what can be done, how it can be done, and who does what. 
This omission does nothing to stimulate the employee toward making the 
Sacrifices of time and energy that any worthwhile course will demand. 
Further, a regulation that stipulates that a technician must pay his 
own tuition fee of (say) $30.00 to take a course at night school, and 
buy his own books, on the understanding that if he passes his final 
examination, he will be reimbursed to the tune of $15.00, is not one 
to convince an employee that his employer is serious about post- 
employment technical training, no matter what his supervisors may say. 
eZ. In a scientific and technical department the close relation- 
ship between education and productivity does not need to be argued. 
This Department is of the opinion that government should adopt a more 


positive attitude toward the continuing education of its employees. 
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Specifically, more encouragement should be given to employees who wish 
to pursue education in those fields where recruitment is difficult, 
the concern over the recovery by government of picayune amounts of 
money from employees should be abandoned, and the regulations covering 
employee training should be simplified and made available in the form 


of a booklet. 


Personnel Engaged in Scientific Activities 


i LiFe It was requested in the Guideline that specific information 
regarding personnel engaged in scientific activities be provided. This 


information is given in Tables 3 to 22. 
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EXPENDITURES ASSOCIATED WITH SCIENTIFIC ACTIVITIES 


114. Departmental expenditures on scientific activities have been 
broken down into the categories suggested in the Guideline. The details 
are presented in Tables 23 to 26. 

115. The following functions, scientific disciplines and areas of 
application have been identified: : 

1. Functions; intramural R and D, data collection, scientific 
information, testing and standardization, support of R and D 
in industry, support of R and D in universities. The data 
show that the primary function of the Department is intramural 
R and D, accounting for approximately 50% of the expenditures 
on scientific activities, followed by data collection, which 
accounts for approximately 35%. See Table 22. 

2. Scientific disciplines: engineering and technology, natural 
sciences (agricultural sciences, astronomy, atmospheric > 
sciences, biological sciences, chemistry, mathematics, 
oceanography, physics, solid earth sciences), social sciences 
(demography, economics). The data show that the principal 
scientific discipline in the Department is solid earth sciences, 
accounting for approximately 40% of the expenditures on scientific 
activities, followed by oceanography, which accounts for approx- 
imately 30%. Note that oceanography here includes all of hydro- 


graphy, the preparation of nautical charts, and limnology (the 


study of lakes). See Table 23. 

3. Areas of application; nuclear energy, space travel and commu- 
nications, war and defence, agriculture (including fisheries and 
forestry), construction, transportation, telecommunications, 
industry, economic and fiscal policy, regional development, 
other (develonment and management of resources, development of 


water resources, development of energy resources, astronomy and 
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geophysics). The data show that the principal area of 
application of the Department's work is in industry, accounting 
for approximately 30% of the expenditures, followed by the 
development of water resources, accounting for approximately 


25%. See Table 24. 


116. A review of the figures presented in the tables shows, as perhaps 
the principal item of interest, the rapid growth of expenditures on fresh 
water resources which followed the establishment of the Inland Waters 
Branch and the Policy and Planning Branch in 1965-66. The expenditures 
increased by a factor of about 4 from 1965-66 to 1968-69. Table 25 shows 
that expenditure associated with the renewable (water) resources Sector 
of the Department increased from 22.3% of the expenditures on scientific 
activities of the Department in 1962-63 to 44.0% in 1968-69. The table 
_— shows that the proportion of the total expenditures on renewable 
resources devoted to intramural R and D increased from 10.1% to 32.6% 


over the same period. 


ine AS Other noteworthy items in Table 23 are the appearance of agricul- 
tural science as a discipline in 1967-68 (in connection with the use of 
vegetation as an indicator of minerals and groundwater), the appearance 
of mathematics as a separate discipline in 1968-69, and the increase of 


expenditures on economics by a factor of about 3 from 1967-68 to 1968-69. 


Tse Table 26 shows the operating and capital funds expended by those 


branches responsible for scientific activities, from 1962-63 to 1968-69. 
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APPENDIX 1 


NATIONAL ADVISORY COMMITTEES 


The six National Advisory Committees associated directly 
with the work of this department are listed below, as well as the 


branches with which they are most directly concerned: 


National Advisory Committee on Branches 
Primary Concern Secondary Concern 


Research in the Geological Sciences Geological Survey Marine Sciences 
Inland Waters 


Geographical Research Policy & Planning Surveys § Mapping 
Astronomy Observatories 

Control Surveys § Mapping Surveys § Mapping 

Water Resources Research Inland Waters Policy §& Planning 
Mining or Metallurgical Research Mines 


All the Committees have in common the following: , 
1. Members are appointed by the Minister on the recommendation of the 
Deputy Minister. 
2. Members are compensated for expenses incurred but otherwise serve 
without remuneration. 
3. Each committee reviews all applications for grants-in-aid of research 


in its particular field of competence and recommends the allocation 


of funds by the Department for this purpose. 


The additional main points of their individual terms of 


reference are as follows: 


National Advisory Committee on Research in the Geological Sciences 


The Committee shall: 
(a) coordinate geological research in Canada; 


(b) suggest research projects that should receive attention; and 


(c) 
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aid, insofar as possible, in having problems undertaken by 


qualified personnel and in securing finances where needed. 


The membership consists of: 


(a) 


(b) 


(c) 


(d) 


(e) 


up to six members representing Provincial Governments and 
Research Councils; 

up to ten members representing Canadian universities; 

up to four members representing the Canadian mineral industry; 
up to two members representing the Geological Survey of Canada; 
and 

an officer of the Geological Survey of Canada who shall act as 


Secretary of the Committee. 


Notwithstanding the foregoing, the Minister may make such changes in the 


membership of the Committee as he deems expedient to the work of the 


Committee. 


National Advisory Committee on Geographical Research 


The Committee 


(a) 


(b) 


(c) 


provides continuing advice to the Minister on needs and 
priorities for geographical research in Canada; 

assists in the coordination of geographical research in Canada; 
and 

promotes the development of geographical research and makes 


recommendations on applications for grants-in-aid of such research. 


The membership consists of: 


(a) 
(b) 


(c) 
(d) 


an Assistant Deputy Minister of the Department; 

up to six members from federal and provincial government 
departments, agencies and research councils; 

up to ten members from Canadian universities; and 

up to four members from Canadian industrial and business 


establishments and associations. 
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The Chairman of the Committee is a senior officer of the Department 


appointed by the Minister. 


National Advisory Committee on Astronomy 


The Committee advises the Minister on: 

(a) all aspects of astronomical research in the Department; 

(b) the coordination of the federal astronomical program with that 
in the several Canadian universities; and 

(c) the methods by which astronomical research and teaching may 
be stimulated within Canadian universities. 

The membership consists of: 

(a) A chairman, who is a senior officer of the Department, appointed 
as such by the Minister on the recommendation of the Deputy 
Minister; 

(b) up to eight representatives of the departments or agencies of 
the Government of Canada involved in astronony; 

(c) up to eight representatives of Canadian universities; and 

(d) any individual scientists the Minister may designate, because 


of special circumstances. 


National Advisory Committee on Control Surveys and Mapping 


The Committee provides advice to the Director, Surveys and Mapping Branch 
on: 
(a) the coordination of federal surveying and mapping programs; and 
(b) the promotion: and coordination of related research and educational 
programs, including the sponsorship of worthy research projects, 
The membership consists of: 
(a) a Chairman, who is a senior officer of the Department, appointed 
as such by the Minister on the recommendation of the Deputy 


Minister; 


(b) 
(c) 


(d) 


(e) 
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a representative of the Department of National Defence; 

up to three representatives from other departments or agencies 
of the Government of Canada; 

up to two representatives from Governments of the provinces of 
Canada; 

up to two representatives from Canadian universities; and 


up to two representatives from industry. 


National Advisory Committee on Water Resources Research 


The Committee 


(a) 


(b) 


providescontinuing advice to the Minister on needs and priorities 
for research on water resources in Canada; 
assists in the coordination of water resources research in 


Canada; and 


The membership consists of: 


(a) 


(b) 
(c) 


The Chairman of the Committee is a senior officer of the Department appointed 


the Assistant Deputy Minister (Water) and the Directors of the 
Policy and Planning Branch and Inland Waters Branch; 

up to ten members from other federal agencies; and 

up to ten members from Canadian universities, provincial and 


other bodies. 


by the Minister. 


National Advisory Committee on Mining and Metallurgical Research 


"Mining" is defined to include all areas of underground and open pit 


mining of all solid materials. 


"Metallurgical" is defined to include all areas of mineral processing 


and extraction metallurgy. 


The Committee advises the Minister on: 
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mining and metallurgical research in Canada; 
the coordination of federal research programs with others; and 


the sponsorship of university and other research programs and 


projects. 


The membership consists of: 


(a) 


(b) 


(c) 


(d) 
(e) 


(£) 


a Chairman who is a senior officer of the Department, 
appointed as such by the Minister on the recommendation of the 
Deputy Minister; 

up to six representatives of the Canadian mining and 
metallurgival industries; 

up to three representatives of provincial governments or 
research agencies; 

up to three representatives of Canadian universities; 

up to three representatives of other departments or agencies 
of the Government of Canada; and 

individual scientists and engineers the Minister may designate 


because of special circumstances. 
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APPENDIX vg 


FUNCTIONS AND PROGRAMS OF SECTORS AND BRANCHES 
St NY BRANCHES 


I. MINES AND GEOSCIENCES SECTOR 


ike 


Geological Survey Branch 

(a) The function of the Geological Survey is to 
investigate, describe and explain the geology of Canada, to 
provide a systematic knowledge of the geological history of the 
country, and to collect, analyze and interpret data that will 
assist industries and other federal and provincial government 
departments and agencies concerned with Canadian renewable and 
non-renewable resources, with land use, or with engineering 
projects where ground stability is a concern, to formulate plans 
that will yield maximum economic and social benefits to the 
Canadian people. The Geological Survey initiates and conducts 
research and develops methods and equipment that have particular 
relevance to its functions and to Canadian geological and 
geographical conditions, and encourages the application of the 
results of its investigations and research, and of the results 
of relevant research done elsewhere, throuevh technical 
publications and activities in technical societies, through 
co-onerative industry-government organizations, through co- 
operation with other research and development institutions, 
with other federal and provincial government departments, with 
universities and institutes of technology, and by contact with 


individuals working in related fields. 


(b) Principal programs 
i Development of geochemical and geological techniques and 


criteria that will help industry find economic deposits 


of mineral. Fifty projects. 
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ii Geophysical surveys to supplement geological 
investigations and to outline areas favourable for the 
occurrence of mineral deposits. Ten projects. 

iii Development of ground and airborne devices and techniques 
that will: (1) help industry find economic deposits of 
minerals, fuels and water; and (2) provide additional ways 
of supplementing geological investigations. Forty projects. 

iv Investigation of the rock architecture of the Shield, 
Appalachian and Cordilleran regions and bordering 
continental margins, i.e., the rocks which have undergone 
mountain building and contain most metallic deposits. 
One-hundred and seventy projects. 

v Investigation of the rock architecture of the western 
Plains and Arctic regions lying between the Shield and 
Cordillera, or north of the Shield. These rocks have 
been little altered by mountain building, and are the 
main known hosts of oil and gas. Ninety projects. 

vi Investigation of the common unconsolidated deposits on 
the surface of the earth (sand, gravel, clay, etc.). 
Eighty projects. 

vii Economic geology and metallogenic studies relating to 
the occurrence of various types of mineral deposits in 


Canada. Seventeen projects. 


Mines Branch 

(a) The function of the Mines Branch is to develop through 
research and investigation, mining and metallurgical technology 
that will lead to the utilisation and conservation of the 
Canadian resources of minerals, metals, energy and manpower 


in ways that will yield maximum economic and social benefits 
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to the Canadian people. The Mines Branch initiates and 
conducts research and development programs in mining and 
metallurgy that have particular relevance to Canadian 
resources and needs, and to Canadian economic and social 
conditions. The Mines Branch encourages the application 
by Canadian industry of the results of such research, 
and the application of the results of relevant research 
done elsewhere, through technical publications and 
activities in technical societies, through co-operative 
industry-government organizations, through co-operation with 
other research and development institutions, with other 
federal and provincial government departments, with 
universities and institutes of technology, and by contact 
with individuals working in resource-based industries. 
(b) Principal programs 

i Development of methods for improving effectiveness 

of explosives in mining. Six projects. 

ii Development of a systems approach to mining. Two 
projects. 

iii Investigation of ground control and stability problems. 
Seventeen projects. 

iv Study of dust control techniques. Four projects. 

v Development of methods for the concentration of low- 
grade ores. Thirty-two projects. 

vi Investigation of problems of particular importance in 
the treatment of industrial minerals, with special 
reference to Canadian conditions. Twenty-one projects. 

vii Development of new alloys utilizing Canadian-produced 
metals. Thirty-one projects. 


viii Basic study of causes underlying the reasons why metals 


fail in service, due to fatigue, corrosion, etc. 
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Twenty-five projects. 

ix Basic study of properties of sulphide minerals, that 
are the principal source of Canadian metals. Sixteen 
projects. 

x Development of new methods for determining the 
composition, structure, and other properties of ore 
minerals. Twenty-one projects. 

xi Development of methods for improving combustion 
efficiency of fuels, and minimizing pollution. Seven 
projects. 

xii Basic study of beneficiation of Canadian fuels, and 
development of improved methods for their utilization. 
Eleven projects. 

xiii Basic study of methods to improve coking techniques. 
Forty projects. 

xiv Basic study of extraction metallurgy techniques, and * 

development of new applications to Canadian mineral 

and energy sources. Twenty-eight projects. 


xv Development of improved methods for minimizing corrosion 


of metals. Thirteen projects. 


Surveys and Mapping 


(a) The function of the Surveys and Mapping Branch is to 
provide the basic survey framework of fixed points for horizontal 
and vertical control and to carry out the basic mapping of 
Canada; to conduct investigations in geodesy, and to participate 
in international programs to study the true size and shape of 

the earth. The Branch utilizes its survey framework as control 
for the basic planimetric and topographic mapping of Canada, 
compiles and publishes the National Topographic Series of maps, 


organizes the air photo coverage of the country, produces the 
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national atlas and co-operates with other branches and 
departments to produce and publish specialized maps and charts 
to convey geological, geophysical, geographical, agricultural 
and other data about Canada. The Branch executes legal surveys 
for other departments of the federal government, co-operates 
with the United States on the maintenance of the Canada-U.S. 
boundary, and advises provincial governments, industry and 
other organizations on problems related to surveying, photo- 
grammetry and cartography. The information gained through the 
activities of the Surveys and Mapping Branch is made available 
through the publication of maps and charts, by technical 
reports, by direct contact with interested persons, and through 
the participation of the staff in national and international 


committees. 


(b) Principal programs 
i Provision of basic vertical and horizontal control for 

geodetic use, controlling all surveys made in Canada. 
(This program is not formally reduced to projects). 

ii Preparation and printing of basic topographic mapping 
of Canada and revisions to keep this mapping up to 
date; the derivation of smaller scale maps. The 
present program envisages the production of 920 maps 
at 1/250,000 scale, 7000 maps-at 1/50,000 scale, and 
750 maps at 1/25,000 scale. 

iii Management of legal surveys under Canada Land Surveys 
Act. Three hundred and forty projects. 

iv Production and printing of aeronautical maps, air 
pilot publications, and similar publications. The 


production of the most recent electoral map involved 


441 projects. 
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Observatories Branch 

(a) The function of the Observatories Branch is to 
investigate, describe and explain the magnetic, gravity and 
seismic characteristics of the earth as a whole and of the 
Canadian land mass in particular, to provide a national time 
service, and to participate on behalf of the Federal Government 
in international projects involving stellar physics and radio 
astronomy. The Observatories Branch collects, organizes and 
analyses data, and initiates and conducts research and devel- 
ment programs that have particular relevance to its functions 
and to Canadian problems, and utilizes the results of its 
investigations and research, and of the results of research 
done elsewhere, to obtain new and more detailed knowledge of 
the Canadian land mass, leading to improved magnetic and 
gravity charts, improved knowledge of earthquake hazards and 
improved detection of underground nuclear explosions, and to ~* 
obtain new and better knowledge of the universe, of which the 
earth is a part. The information gained through the activities 
of the Observatories Branch is made available through publica- 
tions, by direct contact with interested persons, and through 
the participation of the staff in national and international 


committees. 


(b) Principal programs 
i Development of methods for the determination and 
dissemination of accurate time. 

ii Investigation of properties and composition of 
meteorites, history of their effects on the earth, 
and relationship with stellar bodies. Four projects. 

iii Studies on the properties and characteristics of 


the earth's crust and deep interior; includes 
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monitoring earthquakes and detection of nuclear 
explosions. Six projects. 

iv Study of the magnetic field in Canada, and its 
variations, both to aid navigation and to investigate 
the ancient history of the earth. Five projects. 

v Study of variations in the gravitational field in 
Canada, relating this to the shape of the earth, and 
to problems in accurate surveying. 

vi Astrophysical research, utilizing radio astronomy. 


Three projects. 


vii Astrophysical research, utilizing telescopic techniques. 


Two projects. 


Polar Continental Shelf Project 

(a) The function of the Polar Continental Shelf Project is 
to increase the scientific and technical knowledge about the 
arctic regions of Canada, by providing means for integrating or 
co-ordinating Arctic investigations, by developing the 
specialized knowledge and experience in technology, logistics, 
communication and human problems to make possible effective 
scientific and technical work in the Arctic regions, and by 
making such facilities and knowledge available to responsible 
organizations. The project works directly with other Branches 
of the Department to plan and carry out an integrated program 
of Arctic research and survey, and conducts independent 
investigations to obtain information of basic importance about 
Arctic phenomena, resources or conditions. It also co-operates 
with other Departnents and government agencies, and with 
universities, to provide expertise and facilities for arctic 


studies. The information gained through the activities of the 
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Polar Continental Shelf Project is made available through 


publications, through participation by the staff of the 


Project in the planning and organizing of many programs or 


studies connected with the Arctic in which the Government of 


Canada has an interest, and through direct contact with 


interested persons. This information is used in the 


development and assessment of policies for application in 


arctic areas by governments, by industries, and by academic 


and other organizations. 


(b) 


Principal programs. (Most programs are undertaken in 


co-operation with other departmental branches, or other 


agencies). 


i 


ant 


iii 


iv 


vi 


1x 


Aeromagnetic surveys of arctic regions, and 

preparation of aeromagnetic maps. Five projects. 
Geodetic and topographic surveys of arctic regions 

to improve surveying techniques, and knowledge of 
glaciology. Five projects. 

Investigation of marine geology of the arctic 
continental shelf and continental slope. Two projects. 
Investigation of terrestrial geology of arctic regions. 
Two projects. 

Geomagnetic study of an anomaly on Ellesmere Island. 
Glaciological study of the Meighen Ice Cap. 

Gravity investigations near the North Pole. 

Measurement of heat flow through the arctic ocean 
floor. 

Hydrographic survey of the arctic continental shelf 
and slope. 

Oceanographic survey of arctic waters near the 


continent. 
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xi Investigation of the formation, movement and 
break-up of arctic sea ice. 
xii Seismic investigation of the continental shelf and 


continental slope. 


II. MINERAL DEVELOPMENT SECTOR 


Mineral Resources Branch 

(a) The function of the Mineral Resources Branch is to 
collect, organize and analyze data about the non-renewable 
resources of Canada, about Canadian industries directly based 
on such resources, and also about the non-renewable resources 
and related industries of the world where such data have 
implications for Canada. The Branch relates these data in the 
light of new developments in the technology of minerals and 
mineral products, of expected rates of expansion of the Canadian 
economy, of the amount and type of related infrastructure, of 
the growth and changing distribution and character of the 
Canadian labour force, of the source magnitude and availability 
of capital, and of the locations and types of Canadian mineral 
resources, to forecast likely patterns of world-wide mineral 
developments, and the effects these developments may have on 
Canadian activities both regionally and nationally. The data, 
and the conclusions drawn from them, are made known to the 
government through confidential reports and to the public through 
departmental publications, and can serve as a basis for policy 
decisions by federal and provincial government departments and 
agencies, and by industries that are concerned with Canadian 
non-renewable resources. 

(b) Principal programs 


i Surveys of Canadian mineral commodities, from the 
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economic and engineering point of view. Six 
projects. 

Surveys of mineral distribution in Canada, and its 
potential effect on regional economic health. Three 
projects. 

Economic assessment of major mineral projects. Two 
projects. ; 

Economic evaluation of some major Federal programs 
relating to minerals. Two projects. 

Study of the economic implication of the Royal 
Commission on Taxation recommendations (Carter 
Commission). Five projects. 


Preparation of the annual Canadian Minerals Yearbook. 


Sixty projects. 
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III. WATER SECTOR 


Ns 


Marine Sciences Branch 
(a) The function of the Marine Sciences Branch is to carry out 
hydrographic and oceanographic surveys and studies to meet the 
national requirements for nautical charts and associated publi- 
cations on Canada's coastal and inland waters, and for oceanographic 
information, atlases, and publications; to carry out surveys of 
marine resources on the continental shelf and in adjacent oceans; 
to carry out and publish oceanographic studies of water properties, 
marine pollution, currents, waves and related phenomena in the 
interest of fisheries, transportation, coastal engineering, and 
defence; to undertake research in wave theory, diffusion, large 
scale circulation patterns, time and space variability, and related 
marine phenomena whose understanding is essential for effective use 
of oceanic resources and the marine environment; to advise on the 
formulation of Canada's position and policies in international 
relations, negotiations, and jurisdictions concerned with the 
oceans. The information gained through the activities of the 
Marine Sciences Branch is made available through publications, 
including maps, charts, tables and scientific papers, through 
direct contact with interested persons, and through the partici- 
pation of the staff in national and international committees and 
bodies. 
(b) Principal programs 
i Hydrographic surveys; vublication of nautical charts 
and sailing directions of Canada's coasts, continental 
shelves and inland waters. Fifty-one projects. 
ii Marine geophysics; studies of the structure of the 
continental shelf and slone and the mid-Atlantic ridge. 


Four projects. 


iii Marine geology; geological investigations of sedimentology, 
geomorphology and bedrock geology and interrelations 


between the sea-bottom and overlying matters. Thirteen 


projects. 
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iv Investigation of ocean water circulation. Thirteen 
projects. 

v Coastal oceanography (Gulf of St. Lawrence). 
One project. 

vi Applied oceanography; surveys and studies to meet 
practical needs of fisheries, defense, coastal, engineer- 
ing, navigation and pollution. Six projects. 

vii Air-sea interaction; measurement of the interchange of 
energy between the atmosphere and the sea. Two projects. 

viii Chemistry and marine radioactivity; use of chemical 
analysis to identify various water masses and use of 
fission products from atmospheric fallout for the 
study of transport phenomenon in the oceans. Two 
projects. 

ix Frozen sea research; studies of the processes involved 
in the growth and decay of ice cover over the sea. 
Four projects. 

x Physical oceanography of the arctic. Two projects. 

xi Ocean station "'P"; oceanographic measurements from the 
D.O.T. weatherships in the North Pacific Ocean. 

One project. 

xii Tides and water levels; analysis of tide and water 
levels on the coasts and the Great Lakes, St. Lawrence 
Waterway. Three projects. 

xiii Investigations into tidal research, storm surges, 
waves and theoretical geophysical fluid dynamics. 
Six projects. 

xiv Canadian Oceanographic Data Centre. Four projects. 

xv Computing services and data processing research. 

Three projects. 

xvi Metrology; research, design and development of instru- 

ments in support of oceanographic research. Three 


projects. 
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XVii Engineering services; maintenance of a wide range 
of oceanographic and hydrographic equipment and 


instruments. One project. 
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2. Inland Waters Branch 
Co OS 2 eee 


(a) The functions of the Inland Waters Branch are to invest- 
igate and describe the inland water resources of Canada, and to 
determine from the viewpoint of science and engineering how these 
resources may best be utilized for the benefit of the people and 
the industries of the country, at the same time recommending 
measures so that the resource may be renewed in perpetuity. The 
Inland Waters Branch collects, organizes and analyzes data on 
inland waters, conducts investigations and research on the 
sources and effects of polluting agents on water quality and on 
methods of controlling pollution. The Branch encourages the 
application of the results of its investigations toward the 

best utilization and conservation of inland waters through liai- 
son with other federal departments and agencies, provincial 
agencies, universities, consultants and industry, through tech- 
nical publications and activities in technical organizations, 
and by contributing its data and expertise toward the formula- 


tion of an effective national water policy 


(b) Principal programs 
i Maintenance of an inventory of Canada's water 
resources, through measurements of river flows, 
lake levels, etc. Nine projects. 

ii Investigation of factors controlling lake water 
circulation, and sediment transportation in rivers. 
Fifty-eight projects. 

iii Investigation of the causes of pollution of inland 
waters, the effects of pollution, and methods of 
abatement. Twenty-eight projects. 

iv Development of methods, including engineering systems, 
for the most effective utilization of Canadian inland 


resources. Twenty-five projects. 


vi 
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Investigations of factors governing the behaviour 
and occurrence of groundwater, ground ice, 
glaciers, and surface water. Forty-eight projects. 
Basic scientific research on the physical and 
chemical properties of water, and the effect of 
natural substances, pollutants and biological 


materials on its characteristics. Six projects. 


2440 


Special Committee 


Policy and Planning Branch 


(a) The function of the Policy and Planning Branch is to 


collect information on water and related resources to deter- 


mine the effects of industrial developments, population growth 


and changing population distribution on renewable resource 


development and use, and their consequences for the economic, 


social and well-being of Canadians. The Branch coordinates, 


advises on, 


and conducts studies of regional water systems and 


river basins, and conducts research into their economic impact 


on neighboring communities. The results of the investigations 


undertaken by the Branch are made available to the public 


through reports, symposia and technical journals, and can serve 


as a basis for policy decisions by federal and provincial 


government departments and agencies, and by industries that 


are concerned with renewable resources. 


(b) Principal programs 


i 


ii 


iii 


iv 


vii 


viii 


Investigation of water resource systems to develop * 
techniques for mapping watersheds and river basins, 
and planning their utilization. Seven projects. 
Development of techniques for land-use planning. 
Seven projects. 

Investigation of economic aspects of the management 
of regional resources. Seven projects. 

Study of the problems involved in the co-ordination 
of resource policies. 

Investigation of the effects of water pollution. 
Investigation of problems in common property resource 
Management. 

Post-mortem analysis of a major resource decision. 
Preparation of information and reference systems 


on water resources, 
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ENERGY DEVELOPMENT SECTOR 

(a) The function of the Energy Development Sector is to provide 
advice to the Federal Government about the development of the energy 
resources of the nation, including hydroelectric sources, oil and 
gas, uranium and coal. The Sector cooperates with the National 
Energy Board, with Atomic Energy of Canada Ltd., with provincial 
governments and with industry, and maintains liaison with parallel 
agencies in the United States and other countries, to encourage 

the development of economically viable enterprises designed to meet 
Canadian energy needs, immediate and future. The Sector is res- 
ponsible for the administration and management of Federal interests 
both in off-shore energy resources and in federally-owned mineral 


rights in the provinces and territories. 


(b) Principal programs 
i Study of present and potential hydroelectric power 
developments, and their economic effects. Four projects. 
ii Study of present and potential uses for solid fuels, 
including uranium, with particular reference to overall 
policies and regional aspects. 
iii Study of research needs in the field of high voltage 
direct current equipment. 
iv Analysis of oil and gas resource development trends in 
relation to national policies and regional implications. 
v Investigation of the economics of oil refinery and 
marketing proposals. 
vi The monitoring of offshore mineral jurisdiction problems. 


vii Study of the potential peaceful uses for the seabed. 
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EXAMPLES OF RESEARCH PROJECTS 


1) 


The programs outlined above are designed in the main to obtain 
basic information necessary for the economic and social well-being 
of Canadians. The programs impinge on Canadian economic and social 
life both indirectly and directly. The impingement is indirect when 
the Department has been engaged in laying a foundation of information 
on which it and other organizations may later build, direct when 
the Department has seen a specific need for an instrument or a 
technique and has developed the instrument or technique. On this 
basis projects may be described as basic research, applied research, 
and development. 

Some examples of projects that can be described as basic 
research, applied research, or development, are listed below. 

Some projects that started as basic research have since developed 
to have clearly defined applications. This is an indication that 
the original basic research was well chosen to forward the mission 


of the Department. 


I Basic Research Projects 


Analysis and Prediction of Tides 


In 1960 it was decided that a small unit should be established 
in the Department to provide a Canadian competence in theoretical 
tide research. At that time almost all Canadian work in this 
field was contracted out to the Liverpool Tidal Institute in 
England and it was clear that several fields in oceanography would 
suffer if a Canadian body of knowledge did not exist. Very quickly 
advances were made in the theory of harmonic analysis, especially 
in the application of high speed digital computers. This enabled 
many problem areas to be tackled which were beyond the scope of 
existing techniques. The results of this research, "The Analysis 
of Tides", by Dr. Gabriel Godin of this Department will shortly be 
published jointly by the University of Toronto and the University 


of Liverpool Presses. 
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At about the same time the possibility of using electronic 
computers for preparing tidal predictions was being explored in the 
Department, and this provided a basis for the rapid solution of the 
problems involved. Canada was the first country to publish its tide 
tables based on electronically produced predictions, and this country 
has played a major role in the international standardization of com- 
puter formats to permit the ready exchange of tidal information 
between nations. 

The way was also opened to use powerful computer techniques 
to extract far more data from the sixty-year accumulation of tide 
and water gauge records. For the first time, data on storm surges 
could be readily extracted and subjected to separate analysis. The 
new techniques have also been of great value in special studies of 


the possible effects of the proposed Bay of Fundy power project. 


A New Tectonic Map of Canada 


In 1958 the Department was asked to prepare a tectonic map of 
Canada as a contribution to a tectonic map of the world to be pub- 
lished by the International Geological Congress. As a result a 
tectonic map committee was set up under the chairmanship of a 
senior Geological Survey officer with members from the Geological 
Survey of Canada, the Geological Association of Canada, the Alberta 
Society of Petroleum Geologists, and from various provincial govern- 
ments. With the co-operation and contributions from these sources 
a tectonic map was prepared at a scale of 1:5,000,000, the colour 
proof of which was displayed at the 1968 International Geological 
Congress at Prague. The manuscript will be printed as Geological 
Survey map 1215A. 

The map portrays the geological structure in a way quite dif- 
ferent from a conventional geological map and in a manner not 
previously done for Canada. The geology is shown in terms of 
periods of deformation and alteration, and the rocks are cate- 
gorized according to their structural environment. The research 


needed to produce the map resulted in much new information 
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concerning the time classification of Precambrian rocks and the struc- 
tural provinces and sub-provinces in the Canadian Shield. This unique 
map contains much new information of value for those concerned with 
mineral exploration. 

Array Seismology 

In April 1962, the Defence Research Board approached the Depart- 
ment about the possibility of locating a large seismic array in 
Canada to further research into the detection and identification 
of underground nuclear explosions. As a result, the Department 
established a seismic array at Yellowknife, N.W.T., which is now 
operated by the Department. 

The full array became operational at Yellowknife in late 1963. 
A Canadian research group was developed, which planned from the 
start to approach the massive array data processing problem by 
computer means. Early in 1966, computing time on an adequate high 
speed computer became available, and the Canadian-designed methods 
were demonstrated to be workable. By March 1967, an in-house 
special purpose data conditioning centre was in full operation 
based on laboratory interfacing to a small but powerful digital 
computer. By October 1967 a staff of four research scientists, 
expert in this field, was at work utilizing this modern facility 
and exploiting the breakthrough in technology afforded by the 
Canadian trials. 

As a result of this work, a number of papers have been pub- 
lished on the automatic screening of earthquake data, on discrim- 
inants between explosions and earthquakes, and on the positive 
identification of explosions. In addition, advances have been 
made both on our knowledge of the top few hundred km of the earth, 
and also on deep mantle discontinuities. The group is now accepted 
as one of the world's expert groups in the detection-identification 
field, and the group is able to provide technical advice and in- 
formation to other government departments, as for example the 


Department of External Affairs. 
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Catalysts for Petroleum Refining 


In the refining of petroleum, and in the petrochemical industry 
in general, most processes depend upon a suitable catalyst to bring 
about the desired reaction. The composition and structure of 
catalysts are usually closely guarded secrets that are only di- 
vulged to the purchaser of a complete process technology. 

The Department has been concerned with the development of 
catalysts that would be effective in the removal of sulphur, nitro- 
gen and oxygen from residual oils. Residual oils are much used 
for heat generation, but their sulphur and nitrogren contents in 
particular are major contributors to atmospheric pollution. It 
was recognized also that catalysts that were suitable for treating 
residual oils would have application in the refining of oils ob- 
tained from the Athabasca Tar Sands. 

By studying the basic chemistry of catalyst structure new 
techniques have been developed for making catalysts with large 
pore openings to accommodate the large molecules found in residual 
oils and tar sand products, while improving the ratio of surface 
area to wiehgt of the catalyst, which is related to is effective- 
ness. 

This work has recently led to the granting of one patent, and 
applications for two patents are in process. 

Chemical and Physical Factors Controlling Some Metallurgical 
Reactions 

Almost all the chemical reactions that occur during the pro- 
cessing of minerals to produce metals and metallurgical products 
involve interactions between two phases, that is reactions between 
solids and gases, solids and liquids, liquids and gases, or solids 
and solids. The efficient utilization of these reactions in metal- 
lurgical processing requires both a precise knowledge of the condi- 
tions under which they will proceed, and a precise knowledge of the 
factors that control their rates, since it is the rate of a reaction 
that determines the productivity that can be obtained from it. 


However, the study of reactions of the types described presents 
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considerable problems in developing experimental techniques. 

A broadly based program in the Department to study metallurg- 
ical reactions involving two or more phases has led to the develop- 
ment of improved techniques for conducting investigations of this 
type, and new insights into the mechanisms of some commercially 
important processes. Two improvements in Canadian metallurgical 
operations have resulted from the application of ideas developed 
during the program, and a project of applied research on a novel 
process for recovering sulphur from sulphide ores has been launched. 
In addition the forty-five papers that have been published describ- 
ing the techniques and results obtained have attracted international 


attention. 


II Applied Research Projects 
1) The Cape Breton Coal Problem - 


Officers of the Department comprised the research and operation- 
al staff of the Donald Enquiry into the Cape Breton coal problem. 
The problem was investigated on three major fronts: = 

(1) An examination of past trends and the current status of 
the following key factors; capital expenditure in the mines, operat- 
ing costs, productivity, wage trends, markets, tonnage produced, and 
the cost of subsidies. 

(2) A costing of alternative future policies by simulating 
such policies over a fifteen year period. The key inputs into the 
simulation models were: number of mines operating, annual tonnage 
produced, operating costs, labour force, sales price and tonnage 
purchased by each major customer or customer grouping. The key out- 
put was the subsidy cost required to realize a particular policy. 

(3) A study of the social implications of alternative future 
policies by a simulation of the characteristics of the coal mine 
labour force under the different policies, over a fifteen year 
period. They key inputs were: 

( i) The present structure of the labour force broken down 

by marital status, and the number in each age group, 


by year. 
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( ii) The past and expected future trends in voluntary 

resignations. 

(iii) The labour force required under alternative future 

policies. 

( iv) Application of mortality rates (using the 1961 Canadian 

census mortality rates for males). 
The key outputs were a projected labour force balance over a fifteen 
year period showing either an excess of labour available over that 
required or a shortage and hence a need for new entrants. 

The policy choices presented by the results of costing the 
various alternatives fell into two broad and widely different cate- 
gories. Either (a) the existing situation would be maintained at 
great cost, and at the end of fifteen years there would be little to 
show for the capital expenditure, but instead, the likelihood of 
only a greater crisis developing than at present, or (b) the 
realities of the situation would be faced up to, the fact that this 
coal resource base is totally uneconomic at the present time and in 
the foreseeable future would be recognized, and a program of coal 
mine closures implemented. The analysis led to the recommendations 
contained in the Donald Report which recommendations were accepted 
by the Government. The culmination was the creation of the Cape 
Breton Development Corporation and the adoption of a program for 
Cape Breton Island which marks the commencement of a new and inter- 


esting approach to the problems of a declining mining community. 


A New Gravity Map of Canada 


Gravity data over the earth's surface are necessary for coop- 
erative international attempts to determine the accurate shape of 
the earth, and are essential for determining precise missile traject- 
ories and azimuths. The need of gravity data for these purposes has 
been highlighted recently by requests of the Department of National 
Defence for an accelerated gravity mapping program. 

Gravity data have a more immediate application for mapping 


major structures of the earth's crust as an aid to the mineral and 
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petroleum industry and to the earth sciences generally. Approximately 
200 requests for gravity data were received from industry during 

1964, and these increased to about 300 during 1967. Largely as 

a result of the recent increase in activity in exploration, spec- 

ific requests for data are expected to reach at least 500 during 


1968. 

The recent publication of a new gravity map of Canada, rep- 
resenting the results of all gravity Me douemeats completed in Canada 
to the end of 1966, represents the Departmental response to these 
requirements. Data for some 95,000 stations systematically dist- 
ributed at intervals of about 8 miles provide basic gravity inform- 
ation for approximately 70 per cent of the land surface of Canada, 
including the continental shelves of the Atlantic, Pacific and 
Arctic Ocean basins. The new Gravity Map reflects the cumulative 
result of researches in the Department to develop new and better 
techniques of measuring researches, which have received inter- 
national recognition, are: 

( i) Development of survey techniques to economically pro- 
vide systematic coverage of the remote and unsettled 
areas of Canada using aircraft transportation. This 
involved development, maintenance and calibration of 
instruments and standards, as well as the development 
of field procedures. 

( ii) Development of an automated system to reduce, store 
and retrieve geophysical data consistent with require- 
ments of the exploration industry and earth scientists 
generally. 


(iii) Development of new methods tp analyse and interpret 


geophysical data. 


3) Stability of Slopes in Open Pit Mining 


The Canadian mining industry spends between fifty and one 
hundred million dollars per year excavating waste during open pit 


mining operations. The amount of waste to be removed is closely 
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related to the steepness of the slopes of the sides of the open pit 
that can be established with safety. Until recently this has been 
entirely a matter of individual judgment based on experience. 

An explicit method has been established for determining 
quantitatively the probabilities of failure for various slope angles 
for various rock types, which can be combined with an economic anal- 
ysis that includes the cost of additional waste extraction to 
achieve any specified probability of failure. This information 
enables the open pit operator to determine quantitatively the 
optimum angle for the sides of an open pit. 

The financial returns from the operations on which this pro- 
cedure was developed have already more than paid for the cost of 
the research. Much wider application of the technique may be 


expected. 


Operation Keno 


In 1963 the near-future outlook for mining in the Yukon, the 
Territory's principal industry, was discouraging. This was prin- 
cipally due to the fact that United Keno Hill Mines, the Territory's 
only producing mine, appeared to have a limited life. As a result, 
the Department arranged to mount Operation Keno in 1964. This was 
a helicopter-supported geochemical investigation of some two thous- 
and square miles adjacent to the United Keno Hill property, that 
was believed to include the same lead-zinc-silver belt. The pur- 
pose of the Operation was twofold: (1) to provide geochemical data 
that would aid in the search for new nearby deposits of lead, zinc, 
silver, gold, tin and tungsten; and (2) develop, test and emonstrate 
geochemical methods and techniques applicable to prospecting there 
and elsewhere in Yukon. 

Fourteen maps incorporating the results of this work were 
issued in 1965 and others have been released since. These maps 
indicate the heavy metals, lead, zinc, copper, silver, etc. that 
were present in stream sediments and waters. Many anomalies were 


indicated that led to extensive staking early in 1965. As a result 


2449 


2450 Special Committee 


of this work at least two new lead-zinc-silver belts have been dis- 
covered, and these have been found to contain promising prospects 
still under investigation. In addition, partly as a result of this 
demonstration, geochemical methods are being widely used in the 


current active prospecting going on in many parts of the Yukon. 


5) Comprehensive Survey of Hudson Bay 


In 1961 a reconnaissance survey of-Hudson Bay was carried out 
by M. V. Theta, on charter to the Department and M. V. Calunus, a 
Fisheries Research Board ship. This included both biological and 
physical oceanography and a number of relatively new exploration 
techniques to study the sediments and structure of the Bay. One of 
the reports resulting from this work inferred that there is a rela- 
tively deep sedimentary structure beneath central Hudson Bay. 

As a result of this preliminary work several oil companies 
took out oil and gas exploration permits. The potential economic 
importance of the area led to a much larger survey in 1965 carried 
out by CSS Hudson, two chartered ships and a chartered aircraft. * 
This co-operative venture included four separate scientific groups 
from the department, research teams from several universities and one 
oil company. An abbr eicse tices tala fixing system was installed to 
enable the results of the geophysical, geological, oceanographic, 
biological and hydrographic work to be accurately correlated. The 
universities concentrated on crustal studies of the Bay which are 
of great scientific interest. There was a full interchange of data 
between all the scientists concerned who are still analysing the 
details of the deep sedimentary structure which are of consider- 
able commercial interest. 

The importance of the role of the northern oceans as a major 
influence on world climate is well known and various major engineer- 
ing projects have been suggested from time to time with the inten- 
tion of changing the climate of the Arctic. However, recently it 
has been suggested that the ice cover may be both a critical and an 


unstable factor in the interaction between the ocean and atmosphere. 
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Research incorporating the oceanographic work in Hudson Bay will be of 
great significance in evaluating whether or not the overall influence 


of ice cover at high latitudes is beneficial. 


III Development Projects 
1) Control of Slag Formation in Steam Boiler Tubes 


The widespread use of residual oil for the firing of steam 
boilers has resulted in major boiler maintenance problems as a result 
of slag formation in boiler tubes. Basic research in Departmental 
laboratories led to the development of a theory of the mechanism of 
slag formation which has led to the discovery of a fuel oil additive 
that completely prevents slag formation. 

The extension of the ideas underlying this investigation led 
to the discovery of other additives that greatly reduce the pollu- 
tion of the atmosphere that results from the burning of untreated 
oil, both with respect to the solids discharged and to the acid- 
forming gases such as oxides of sulphur. 

As a result of these developments, one patent has been issued, 
and a second patent is pending. A new company was formed in the 
United States to manufacture and market the additives, and follow- 
ing its commercial success two established Canadian companies are 


starting manufacture in Canada. 


2) High-resolution Magnetometer 


Aeromagnetic maps, which are obtained by flying an airborne 
magnetometer over the country, are of invaluable assistance to the 
geologist and the prospector. However, the sensitivity of the 
current instruments is such that large areas of the Canadian Shield, 
and all of the gently inclined sedimentary strata that border it, 
appear magnetically featureless. Thus, much more sensitive magneto- 
meters are needed to obtain geological information from these places. 
Because of this need, the Department, in cooperation with the 
National Research Council embarked on a program to develop a high 
resolution airborne survey system which would be commercially 


attractive. As a result, a prototype rubidium vapour optical 
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absorption magnetometer was developed and test-flown in a North Star 
aircraft operated by the National Aeronautical Establishment to prove 
its usefulness. The instrument and ancillary equipment, including 
that needed for automatic compilation, has been miniaturized and 

is now being installed in an aircraft on lease to the Department. 
This system will be operated by the Geological Survey to demonstrate 
the technical capabilities of the system as a means of providing 


geological information not previously available. 


Gamma-ray Spectrometer 


Field instruments used in the search for uranium during the 
1950's were incapable of distinguishing between valuable uranium. 
and valueless potassium and thorium. Laboratory types of gamma-ray 
spectrometers were, however, becoming available that were capable 
of distinguishing and measuring the radioactivity from each of 
several radioactive elements. Such instruments were potentially 
adaptable for field use both as a means of detecting and measuring 
uranium in rocks, and as a means of classifying rocks by measuring + 
directly the amounts of contained potassium, uranium, and thoriun. 
Consequently work was started in the Department on the design and 
construction of a portable gamma-ray spectrometer for field use. 
The outcome was a prototype instrument that was tested in the 
Elliot Lake area of Ontario during the summers of 1965 and 1966. 
The design with minor modifications has been put into production 
by a Canadian instrument manufacturer and is now selling in several 


countries. 


Instant Oxygen Analyzer for Molten Metals 


Knowledge of the oxygen content in molten metals during 
various stages of processing is of fundamental importance to the 
metallurgical industry, because selective oxidation and subsequent 
deoxidation form the basis of many commercially important extrac- 
tion metallurgy techniques. For example in the manufacture of 
steels, rapid and accurate determinations of the oxygen content 


of the molten metal make possible the production of cleaner and 
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higher quality steel, and at the same time reduce the amounts of 
expensive alloying agents that are required. 

Research done in the Department has led to the development 
of an immersion-type disposable oxygen probe that provides an im- 
mediate readout of the molten metal's oxygen content on a meter. 
Patents for this device have been applied for in a number of 
countries throughout the world, and a Canadian company is planning 
production of these probes as a result of their acquisition of a 


licence to manufacture the equipment. 


New Techniques for Conducting Hydrographic Surveys 

The Department has been actively engaged for the past three 
years in developing new methods to expedite the surveys needed to 
produce hydrographic charts. In the past, surveys have largely 
been carried out using slow launches of traditional design and 
soundings have been fixed by sextant angles to accurately positioned 
objects on the shore. Unless extremely complex, heavy and expensive 
electronic equipment was used, surveys could only be carried out 
in sight of land, and mist or haze could drastically reduce 
productivity. 

Field trials of the following components of a new system that 

will eliminate many problems have been successfully completed: 

- HYPOS, a semi-automated system for the rapid processing 
of survey records from the sounding rolls and field notes 
to the completed field sheets. 

- "SONODIST", a tone burst sound ranging system, developed 
for us by the National Research Council, facilitates 
station keeping when several launches are sounding in 
formation. This equipment will drastically reduce the 
personnel required on each launch. 

- Minifix, a light weight electronic positioning system, 
developed to meet our requirements by Computing Devices 
of Canada Limited, includes two new features, a punch- 
paper output of position data to expedite processing and 
a 'left-right' indicator to enable the coxwain to main- 


tain an accurate course. 


- Hydrodist, a short range electronic system for use in 
harbour surveys where precise positioning is necessary. 


- High speed Bertram sounding launches built. in Canada, 
capable of sounding at speeds of twenty knots. These 
enable two or three times as much sounding to be accom- 
plished in a day. 
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All of these components will be uséd as an integrated survey 
system for the first time in 1969 when a major resurvey of the Lower 
St. Lawrence River will be started. This is needed to ensure the 
safety of the deep-draft shipping which will be sailing Canada's 
most important water route in a few years' time. The new equipment 
will allow a far larger area to be surveyed each year and should 
reduce the time required to make new charts available for the use 


of mariners. 


Science Policy 2455 


DEPARTMENTAL PUBLICATIONS 


It is axiomatic that the work, either of scientific 
research or of data collection, is not complete until it has 
been published in some readily available form. The means whereby 
the Department ensures that its work comes to the attention of 
those who have need of it are discussed later in this brief. 
At this point it will be sufficient to record the Departmental 
publications for the fiscal year 1967-68, which was a respresent- 


ative year. 


Number of papers published in scientific 
and technical journals ........seeseseeereeeececs 410 


Number of reports issued as Departmental 


PUBLICATIONS 6... eee e eee eect eet eeeeeeneeeee 430 
Number of maps and charts published ......++.+.s+- 1936 
Number of volumes of data published ........+..++- 82 


A discussion of the transfer of research results to those having need 


for them appears at the end of Section 4. 
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PATENTS ARISING FROM RESEARCH ACTIVITIES 


The Department's research activities are directed toward the provi- 


sion of services leading to the benefit of the Canadian public. The 


patenting of processes and equipment arising from those activities is 


incidental. However, if a process or item of equipment which seems to 


hold patent possibilities is developed, the invention is referred to 


Canadian Patents and Development Corporation for assessment. If its 


assessment indicates the advisability of patent action, the Corporation 


proceeds to take such action and to negotiate licence agreements for the 


use of the invention. The following table shows the status of depart- 


mental inventions handled by the Corporation during the fiscal year 


1967-68. 
Tele 
Map Tracing Method and Apparatus 


Recovering Vanadium Ore 


Electronic Ceramic Compositions 


Portable Rock Drill 


Proton Precession Magnetometer 


Method and Apparatus for Measuring 
Magnetic Intensity 


Deep Water Wave Recorder 


Rock Drill Assembly 
Process for Smelting Iron Ore 
with a Cyclone Combustor 


Process for Smelting-Iron Ore 
with a Cyclone Combustor 


Compound Water Cyclone 


Status of Invention 
Can. Pat. No. 664,164 


U.S. App. No. 534,960 
Can. App. No. 962,408 


U.S. App. No. 538,006 
Can. App. No. 927,069 
U.K. App. No. 14606/66 . 


Can. Pat. No. 747,770 


Patents in U.S.A., Canada, U.K., 
Australia, France, S.Africa, 
Sweden. Applications pending 

in Germany and Mexico. 

5 Licences Granted 


Patents in U.S.A., Canada, U.K. 
France, S.Africa, Australia §& 
Mexico. 

Pat. apps. in Germany § Sweden 
2 Licences Granted 


U.S. App. No. 501,632 
Can. Pat. No. 768,793 
1 Licence Granted 


Uses. Pat. No. 3,213,951 
Can. Pat. No. 738,863 


Can. Pat. No. 610,309 


U.S. Pat. No. 3,216,818 


Patents in Canada, U.S.A., U.K., 
Australia, France, S. Africa, 

and India. 

Apps. pending in Germany, Sweden, 
Holland, Japan and Mexico 

1 Licence Granted 
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Title 
Method of Treating Coal 
Digital Recorder 


Flotation Process for Upgrading 
Cassiterite Concentrates 


Method and Apparatus for Producing 


Air-Fuel Flames of Sonic and Super- 
sonic Velocities 


Process for Utilizing Hydrocarbon 
Injection into Hot Reducing Gases 
in Steelmaking 


Treatment of Copper and Nickel and 
Their Alloys 


Method of Orienting Fibres by Means 
of AC and DC Voltage 


Prevention of Gas Absorption in Metals 


Treatment of High Antimony Bearing 
Gold Ores 


Method of Making Electromagnetic 
Measurements 


Ion Bombardment Camera for 


Crystal Orientation Determination 


Corrosion Inhibition in 
Fuel Fired Equipment 


Type E Stoker Grate 


Stoker for the Combustion of Coal 


Process for Preparation of an Inorganic 
Gel Having a Predetermined Pore 
Structure 


Corrosion, Pitting and Tarnish 
Resistant Stainless Steel 


Stabilization of Chromium Nickel 
Stainless Steel 


Recovery of High Purity Magnesium Oxide 
from Magnesite and Calcite Ores 


Beneficiation of Carbonate Rocks and 
Minerals 


Status of Invention 


Can. Pat. No. 697,251 
Can. Pat. App. No. 974,450 


Can. Pat. No. 770,660 
U.K. Pat. No. 1,079,619 


Patents in Canada, U.S.A., 

Norway and S. Africa 

Apps. pending in Sweden and Brazil 
1 Royalty free licence granted 


U.S. Pat. No. 3,356,488 
Can, Pat. No. 752,792 


Patents in Canada § U.S.A. 


U.S. App. No. 616,904 
Can. App. No. 008,188 


Patents in Canada, U.S.A., France 
and U.K. 

Apps. pending in Germany, and 
Japan 

1 Licence Granted 


U.S. Pat. No. 3,174,848 
Can. Pat. No. 675,560 


U.S. Pat. No. 3,114,103 
Can. Pat. No. 654,552 


Patents in. U.S.A., Canada, U.K., 
France and Japan 
Patent app. in W. Germany 


Can. App. No. 936,282 
U.S. App. No. 566,257 
1 Licence Granted 


Can. Pat. No. 609,355 
U.S. Pat. No. 2,967,496 
3 Licences Granted 


Can. Pat. No.621,375 
US. Pat. Now Soll 755i, 
U.K. Pat. No. 976,811 

1 Licence Granted 


Can. Pat. No. 706,356 
U.K. Pat. No. 1,015,792 
App. pending in U.S.A. 


Patents in Canada, U.S.A. and 
U.K. App. pending in Sweden 


UPS rPatem NO os 20057 59 
Can. Pat. No. 690,750 


U.S. Pat. App. No. 481,922 
Can. Pat. App. No. 962,408 


U.S. App. No. 646,475 
Can. App. No. 951,851 
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Title 


Demagnetizing and Magnetic Segregation 
Cone 


Method of Removing Aluminum Oxide 

from Aluminum-Killed Steels and Steels 
Produced by such Method 

Free Machining Steels of Improved 
Transverse Mechanical Properties and 
Method Making Same 


A Method and Apparatus for Inductive 
Prospect ing 


Propane Gas Heater for Water Wells 


Smoke Reducing Method and Apparatus 
for Stokers 


Cyclone Fired Cupola 

Reduction in Coke-Combustion in Slag- 
Iron Process 

New Apparatus and Method for Automatic 


Ground Faults Clearing 


Hypereutectic Aluminum-Silicon Alloys 
Containing Refined Silicon 


Method of Calibrating and Electro- 
Magnetic Seismograph 


Uranium Bearing Steels 


Method of Improving the Usefulness 
of Electric Arc Furnaces 


Recording Magnetometer 


Filler Material for Welding 
Apparatus for Atomizing Liquids 
Method of Thermally Working 

or Piercing a Body of Rock 


Production of Low Silica Iron 
Superconcentrates 


Slugging Cyclone 


Combined Steam Exhaust-Heated Gas 
Turbine Plant 


Status of Invention 


In abeyance -- waiting for 
results of tests 


Patents in U.S.A., Canada, U.K., 
France, Germany, Italy and Sweden 
Application pending in Japan 
Patents in U.S.A., Canada, and 
U.K. Application pending in 
Japan. 


U.S. Pat. No. 2,919,397 
Can. Pat. No. 680,595 


Can. Pat. No. 633,674 


U.S. Pat. No. 3,044,422 
Can. Pat. No. 663,519 


Can. Pat. No. 618,814 
Can. App. No. 937,914 
U.S. App. No. 559,865 
filed 23.6.66 


U.S. Pat. No. 3,341,741 
Can. Pat. No. 777,407 


U.S. App. No. 588,343 


Patents in U.S.A., and Canada 
1 Licence Granted 


Patents in Canada and Chile 


Can. Pat. No. 776,106 
U.S. App. No. 616,984 


Can. Pat. No. 611,194 
1 Licence Granted 


Can. Pat. No. 746,847 


Can. Pat. No. 597,146 
1 Licence Granted 


Can. Pat. No. 722,510 


US 5 Pat INO ceo. case On 
Gdn. "Pat. NO soo no 


U.S. Pat. No. 3,366,247 

Apps. filed in Canada, U.K., 
Sweden, Germany, France, India, 
Australia, Japan, S. Africa, 
Holland, and Mexico 

1 Licence Granted 


Can. Pat. No. 626,261 
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THES Status of Invention 


Method and Apparatus for Sorting Ores U.S. App. No. 526,103 
Can. App. No. 923,090 


Fuel 0il Additive for Slag Prevention Can. App. No. 648,241 
Nuclear Magnetic Resonance Magnetometer Can. Pat. No. 706,520 


Compacting and Forming Semi-Conductor Can. App. No. 970,307 
Materials without External Heat U.S. App. No. 664,946 


Hollow Stoker Grate U. S. Pat. No. 3,014,439 
Can. Pat. No. 649,891 
3 Licences Granted 


Combined Steam-Gas Turbine Plant U.S. Pat. No. 3,086,362 
Can. Pat. No. $97,579 


Topographical Stereoscopic Apparatus Can. Pat. No. 740,181 
Method of Drawing Cross Sections from Can. Pat. No. 585,235 
a Contoured Map and Instrument 


Therefor 


Concentric Jet Control for Direct Can. Pat. No. 568,053 
Current Arc 


Thermal Deposition of Metallic Can. Pat. No. 562,205 
Titanium 
Method of Preparing Titanium Tri-. Can. Pat. No. 553,234 
chloride 
Semi-Hollow Stoker Grate Can. Pat. No. 646,110 


3 Licences Granted 

Dump Grate Can. Pat. No. 668,392 
U.S. Pat. No. 3,078,839 
4 Licences Granted 


Process for the Preparation of Metal USS.) Pat. No. 3352,.655 
Oxides Having an Enlarged Pore Volume Can. Pat. No. 748,798 


Galvanizing Process and Apparatus Can. Pat. No. 780,330 


Method of Treating Kyanite Concentrates Can. Pat. No. 570,237 
UTSeoRatk "Noe 27866 9714 


Ilmenite Leaching Process Can. Pat. No. 591,274 
Orthogonal Magnetic Anistropy Meter U.S. App. No. 665,008 
A Superpositioning Image Slicer U.S. App. No. 659,098 
Radiohm Method for Earth Resistivity Can. App. No. 994,601 
Mapping 

Hydrostatic-Powered Rock Core Can. App. No. 989,565 
Drill Mini-Mohole 

Airborne Measurement of Bedrock Can. App. No. 997,018 
Electrical Conductivity 

Continuous Recovery of Tungstic U.S. App. No. 685,821 
Trioxide (WO,) Can. App. No. 999,263 


Automatic Digital Range Expander Pat. App. to be filed in U.S.A. 
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Title 
Copper Electroplating Baths 


Cadmium Plating High Strength Steels 
Without Hydrogen Embrittlement 


Dual Mix Tank 
Dispersion-Strengthening by Adding 
Refractory Compounds to Molten 

Zt) tae or Ne 


Total Magnetic Anisotropy Meter 


Modified Pattern Materials Incorp- 
orating Binder for Precision Casting 


Direct Oxygen Probe for Liquid Metals 


Stable Silver Cyanide Plating Baths 
Pyrite Treatment 


Centrifugal Dewatering of Fine Coal 
by Oil Displacement 


Use of Spherical Agglomeration in 
the Production of Coke 


Pulp Divider for Cyclone Separator 


Surface Preparation of Steels with 


Hydrochloric Acid Without Embrittlement 


Preparation of Highly Porous Alumina 
by Two-Stage Drying 


A Cone Rolling Fixture 


Status of Invention 
Can. App. No. 639,500 


Can. App. No. 639,312 


Pat. App. to be filed in U.S.A. 


In abeyance 


U.S. Pat. App. No. 665,006 

Pat. App. to be filed in U.S.A. 
U.S. App. No. 680,471 

Can. App. No. 000,185 

1 Licence granted 

Pat. App. to be filed in Canada 


Pat. App. to be filed in Canada 


Under assessment 
Pat. App. to be filed in Canada 
Pat. App. to be filed in U.S.A. 


Under assessment 


Under assessment 


Under assessment 


Revenue from Departmental patents amounted to $9,153.81 during the 


fiscal year 1968. 
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OUTSTANDING RESEARCH TEAMS AND FACILITIES 

Measures of accomplishment and of potential influence are found 
in the establishment of teams with unique or outstanding capabilities 
in their fields, and in the development or acquisition of special 
equipment, techniques, and skills. 

The list of teams with outstanding skills would be long because 
all the branches and institutes within the Department occupy unique 
positions in their fields in Canada. The following will therefore be 


only a sampling of teams and facilities with unusual capabilities. 


Geological Survey of Canada 


A large portion of the work in geology tends to be done by 
individuals or by small groups who combine temporarily for specific 
projects. This is especially true where field surveys are a major 
component. Team research, on the other hand, develops where there are 
continuing projects, especially those involving a major component of 
laboratory work, such as mass-spectroscopy and isotope dating, includ- 
ing the development of instrumentation and continuing refinement of 
techniques in support of field research; biogeochemistry, involving 
geology, geochemistry and botany; clay mineralogy; and various geo- 
physical projects, especially those involved in the development of 
remote sensing devices. 

Examples of research tools and systems that have been developed 
include: 

(1) High resolution aeromagnetic survey systems. 

(2) Ground gamma-ray spectrometry. 

(3) Development of airborne gamma-ray spectrometry for the search 
for radioactive minerals. 

(4) Practical methods of field geochemistry for prospecting. 

(5) Field methods for detection of Radon -222 in streams and 
sediments to outline uranium-bearing areas. 

(6) 'Glaciofocus' a method of tracing mineral trains in glacial 


deposits back to source areas as an aid to prospecting. 
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In addition to some of these instrumentation and remote 
sensing developments the Geological Survey has led the world in rapid 
reconnaissance geological mapping using helicopters and other aircraft, 
especially in the field techniques developed and applied to the mapping 


of the arctic regions. 


Mines Branch 

The Mines Branch stands alone in Canada in the variety and scope 
of its research activities in mining, metallurgy, and fuels technology. 
There are teams of special competence -n most of its fields of endeavor, 
some of which have made major contributions to Canadian industry, as 
mentioned elsewhere in this report. In some cases, research teams of 
the Department have combined with representatives of private companies 
to undertake a joint enterprise. An outstanding example of this, which 
antedates the years specified in the guidelines but is worthy of mention 
nevertheless was the team on ore hydrometallurgy that contributed very 
substantially to the development of Canada's uranium industry in the 
1950's. : 

A second such team which is active at present, is contributing 
to new mining technology by the study of rock mechanics. This team of 
scientists from the Department is working in collaboration with mining 
company engineers in the mine at Elliot Lake. 

An example of work which has resulted in direct economic benefit 
was the development to the pilot plant stage of a process to produce 
metallurgical coke.from Western Canadian coal. This made possible a 
long term contract to export coke to Japan. 

A sample list of special facilities developed or operated by 
the Mines Branch follows: 

(1) A fully automated diffractometer for X-ray diffraction data. 

(2) A process for recovering uranium from ores by bacterial leaching. 

(3) A combination shaft furnace and electric furnace for smelting 
pre-reduced iron pellets. 

(4) An instant oxygen determinator for molten steel. 


(S) High pressure chemical facilities at the Fuels Research Centre. 
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(6) A facility for investigating and certifying electrical equip- 
ment for use in explosive atmospheres. 

(7) The Elliot Lake facility for the study and application of rock 
mechanics to Canadian mines. 

(8) A 4-million pound testing machine for testing compression in 


rocks. 


Surveys and Mapping Branch 


Two research teams have been developed during the period 1962-67, 


one to improve the efficiency of topographic mapping by photogrammetry, 
and the other for research in geodesy and to improve the efficiency of 
methods used to conduct and analyze geodetic surveys. Both teams are 


unique in Canada since they work in close collaboration with groups 


actively engaged in mapping operations, as distinct from other researchers 


who are concerned with particular aspects, or basic problems in these 


fields. 


Observatories Branch 

The Dominion Observatory enjoys world-wide recognition as a 
centre of excellence in multi-disciplinary researches of meteors and of 
meteorite craters. The program in meteor astronomy is devoted to the 
study of the physics of meteors and in the recovery of meteorites. The 
investigation of meteorite craters on Earth is part of the study of 
interactions and encounters between members of the Solar System, part- 
icularly between the terrestrial planets and meteorites, asteroids and 
comets. The field of crater investigations includes the search for and 
identification of impact sites on Earth, and the determination of their 
structure, geophysical and geochemical properties, mineralogy and 
geologic history. It also involves experiments concerning the dynamic 
properties of geologic substances and analogous materials. 

The knowledge so gained has application to the history of the 
Solar System, the nature, origin and abundance of meteorites and aster- 
oids, the origin and history of surface features on the Moon, Mars and 
similar planetary bodies and to the history of the more stable parts of 


the Earth's crust. The analysis of field and laboratory observations, 
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coupled with pertinent experiments, has led to a better understanding 

of the dynamic properties of the Earth's crust and the nature of its 
response to high-energy shock pulses. These results have application 

to the field of rock mechanics and to the contemplated use of nuclear 
explosions for large excavations. The studies are also of significance 
to the mining and oil and gas industries as large impact structures have 
in some cases formed or controlled the distribution of deposits of econ- 
omic importance. ; 

Scientists at the Dominion Observatory realized that many other 
old impact craters might be preserved on the extremely stable Canadian 
Shield, and initiated the world's first systematic search for ancient 
meteorite craters using air photographs, maps and other information. The 
initial hope has been more than justified by the outcome. To date six- 
teen impact sites have been identified in Canada while an even greater 
number of possible sites are considered worthy of further investigation. 
The Canadian investigations have been distinguished by the broad approach 
taken to the problems of crater identification and analysis. Gravity, 
magnetic, seismic, resistivity, structural, topographic and petpeeeacis 
methods have all been employed. Even more important has been the pioneer- 
ing use of continuous diamond drilling to investigate the deep zones of 


a number of the craters. This program, begun in 1955, has received 


world wide acclaim as an unrivalled contribution to the field. 


Telescope Design and Optical Teams 


During the period 1964-68, while the Queen Elizabeth II tele- 
scope was an active project, two teams of outstanding competence were 
developed. The telescope design team has won world-wide renown for its 
innovations which were to have been incorporated in the new Observatory. 
This team worked in collaboration with a Canadian firm of consulting 
engineers who now have contracts for the design of the mounting system 
for an American telescope, and for the design of the entire tube of 
an Anglo-Australian telescope. They also are in a strong position for 
contracts for other telescopes currently being planned in other parts 


of the world. 


Science Policy 


A second team which was assembled for the Q.E. II telescope was 
the group of opticians who were to grind the mirror and other optical 
components. This team is regarded as second to none in the world. 

The future of both these teams has been the subject of specula- 
tion since the cancellation of the telescope project. To date, however, 
neither has given indication of splitting up, and the Department hopes 
to be able to keep them intact, in the hope of both attracting inter- 
national design work to Canada, and contributing further to astronomy in 


Canada. 


Marine Sciences Branch 

The Bedford Institute, constructed by this Department and shared 
with the Fisheries Research Board, is recognized as one of the finest 
oceanographic facilities in existence anywhere. Its excellent location 
on Bedford Basin at the inner end of Halifax Harbour, its outstanding 
waterfront and wharves, its first-class fleet and equipment, and its 
competent young staff combine to make it a show-place of marine research 
and surveys. CSS Hudson, commissioned in 1963, is one of the largest 
and best equipped research ships in the western world. She has an ice 
breaker configuration, a cruising range of 15,000 miles, and the cap- 
ability to work anywhere in the oceans of the world. She is one of six 
major vessels (plus a larger number of minor craft and launches) oper- 
ated by the Institute of marine surveys and research. 

The staff at the Institute have developed special expertise in 
a number of fields, of which Marine Geophysics, including seaborne 
gravimetry and continuous automatic data processing, is outstanding. 
This group is unique in Canada and ranks with the finest in the world. 

A second team has developed outstanding competence in the art 
of measuring currents by moored current meters - a much more difficult 
undertaking than the average layman usually imagines. A third team has 
developed a unique system for measuring some of the exchanges between 


the ocean and atmosphere which play a basic role in the processes of 
weather formation as well as the development of waves and ocean circula- 
tion. A fourth team has made important advances in describing and ex- 


plaining the circulation of water in the Northwestern Atlantic Ocean 
circulation or water in tis “ree 
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and the exchanges of water between the Atlantic and Arctic basins. 


Inland Waters Branch 

Team effort in the Inland Waters Branch takes many forms. For 
example, the Water Survey of Canada depends on a team of hydrometric 
experts to deal with streamflow measurements at 2,000 gauging stations 
throughout Canada. The Water Survey maintains technical and engineer- 
ing support staffs to deal with special investigations on river- 
sediment transport and discharge measurements under ice. The Branch 
also organizes team efforts in the field of water pollution investiga- 
tions. Scientists and engineers of the Water Quality Division, together 
with those in the Hydrologic Sciences Division and Great Lakes Division, 
apply many skills and disciplines to deal with major pollution problems 
in Canada. With regard to Great Lakes research, the Canada Centre for 
Inland Waters at Burlington, Ontario has an interdisciplinary program 
of scientific research and data collection on the Great Lakes. With 
a young and competent staff, the Canada Centre for Inland Waters is 
rapidly becoming one of the major scientific centres for limno logical’ 


research in North America. 
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QUALIFIED PEOPLE WHO HAVE LEFT THE DEPARTMENT 


One way in which the Department has influenced the fields of 
earth science and resource development is through the people who have 
attained prominence while members of the staff and who have then left 
to play significant roles in these fields elsewhere in Canada. While 
it would be impolitic to mention names, one can safely say, for example, 
that it would be hard to find a major exploration company (mineral or 
petroleum) or university geology department in Canada that does not 
have on its staff one or more former employees of the Geological Survey 
of Canada. The Mines Branch also, during the period 1962-67, has 
"contributed" at least three professors, and a slight extension in time 
would add another professor, and at least three presidents or senior 
executives of mining or metallurgical companies. Much of the core of 
the skilled staff in the photogrammetrical survey and mapping industry 
in Canada gained their initial experience in the Surveys and Mapping 
Branch. The Mineral Resources Branch has lost at least two economists 
to professional positions and one who is now doing valuable work as a 
consultant in the field of energy economics. This does not include a 
significant group of individuals who have held post-doctoral fellowships 
in the Department and who have since risen to positions of prominence, 

There is some indication that the Department has been losing 
highly qualified staff members at an increasing rate during the last 
five years. For example the Geological Survey Branch has lost 26 
staff members with Ph.D. degrees to universities and to industry since 


1961, according to the following tabie;: 


Number lost to Total Number 
Year Universities Lost 
1962 0 0 
1963 1 1 
1964 1 2 
1965 2 4 
1966 2 4 
1967 3 6 


1968 (to Sept. 18) . 9 
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If this trend continues it could become a matter of serious 
concern. Salary does not seem to be a major consideration. What- 
ever the significance of the trend may be, it is clear that the 
conditions of employment outside government are at least as attractive 


to professional employees as those within government. 
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APPENDIX 3 


Regional Distribution and Impact of Scientific Activities 


Since the Department is broadly concerned with resources, 
virtually all of its work has effects on regional development. It is 
difficult, if not impossible, to be precise about either the amount of 
effort directed towards such development, or the results of these efforts. 
Every new mine that is opened owes some portion of its discovery to the 
work of the Geological Survey; every port that handles shipping owes 
something to the Hydrographic Service which charts the navigation lanes; 
every road builder owes something to the Topographic Survey; and so on 
and on. On the other hand, while most of the work of the Department is 
thus directed towards long-range results and the establishment of a basis 
upon which development can occur, there are instances where specific 
results emerge directly. The following are some recent examples: 

1) Research on the extraction metallurgy of uranium led to the 
development of uranium mines and refineries at Elliot Lake, 
Ontario, Bancroft, Ontario, and Beaverlodge, Sask. 

2) Research on the coking properties of western coals led to 
the development of major markets for the coal in Japan. 

3) A pilot plant investigation of the treatment of a tungsten 
ore provided information of importance in the establishment 
of a mine and concentrator in the North West Territories. 


4) A study of the labour supply in New Brunswick, and of the 


harbour possibilities along the north coast, provided information 


essential to the planning and construction of the Belledune lead- 
zinc smelter. 

5) A long range economic study of the movement of iron ore through 
the St. Lawrence Seaway provided information essential to the 


consideration of toll and capacity levels in keeping with the 
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6) 


7) 


8) 


10) 


11) 
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dual objectives of stimulating iron ore resources development. 

in the Labrador-New Quebec area and of recovering the costs of 
Seaway construction. 

Economic Studies of the subsidized coal mining industry of 

New Brunswick led to the operation of the field by a provincial 
crown corporation with the object of rationalizing the uneconomic 
coal industry and of stimulating alternative economic activity. 

A study of both economic and technical implications, in which 

the Department participated, has led to the Nelson River 
Development project which will produce several million kilowatts 
of hydro-electric power for both domestic and export markets. 
Studies of the road-building programs into Northern Canada have 
assisted in giving priority to programs with most economic 
promise. 

A safe, sheltered and scenic route was charted from Parry Sound 

to Killarney, eventually to be extended to Port Severn, as a 1 
basis for developing the tourist industry in Georgian Bay. 

A study of tidal circulation in the Gulf of Georgia is providing 
information essential to the control of pollution of those waters, 
which would otherwise have an adverse effect on the salmon fishing. 
Studies and negotiations directed towards rationalization of the 
Nova Scotia coal industry has led to the establishment of the Cape 
Breton Development Corporation (DEVCO) and hopefully will divert 
large sums of money from the support of uneconomic coal mining 
operations to viable projects, based in part on oil refining, 
petrochemical operations, and other enterprises particularly 


related to the regional economy. 


Departmental activities also contribute directly to regional 


economies by the maintenance of local operations and establishments, an 
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arrangement which is practical for some activities, although not for 
others. 

Much of the work in the earth sciences requires the description 
and analysis of physical features of the country, and therefore involves 
field investigations. In some studies, such as regional geology, most 
of the field work is done during the summer season, and the scientists 
return to a home laboratory to analyse and interpret their data during 
the winter period. In other cases, such as oceanography, conditions 
May permit or even require activity on a year round basis, and the 
field work continues without primary regard for season. Some units are 
concerned with specific features or regions of the country, and it is 
logical that they be located near the subject of their investigations; 
such, for example, is the Great lakes Division which is located at the 
Canada Centre for Inland Waters at Burlington to study the limnology and 
associated problems of the Great Lakes, or the Institute of Sedimentary 
and Petroleum Geology which is located in Calgary to study the geology 
of the potential oil-producing areas of western and northern Canada. 
Other units may be employed as occasion demands anywhere in the country, 
and therefore can be located at any convenient point from which their 
field operations are dispatched. Examples of this are the geodetic 
survey, topographic survey, and aeromagnetic surveys, which are based 
at headquarters in Ottawa. Table 2 lists the main units of the Department 
with their locations and the approximate expenditures of each for the year 
1966-67. Figures for this year were immediately available, and while 
there have been some changes, such as the commencement of the Canada 
Centre for Inland Waters at Burlington, Ontario, the broad distribution 


remains substantially the same in 1968-69. 


Factors which should be considered in the decision to locate a 


scientific operation in a particular centre would include the following: 
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1. Scientific Contacts 
Most scientists find that contact with others of their own 
discipline and interests is essential if a vigorous level of output 
is to be maintained. Ease of communication and access to other 
scientific groups is an important consideration in the location of 


a scientific establishment. 


2. Library 
The existence of a relevant library in the area or the 
opportunity to develop a joint facility with other groups who are 


interested in similar fields can be a major consideration. 


3. Availability of Supplies, Equipment, and Services 


Activities involving either the development or the use of 
complex modern equipment may be seriously impeded by delays in 
obtaining needed items. Similarly, if special equipment breaks down, 
the whole operation may be jeopardized unless competent Bare | 
is available. For these reasons, it may impose a handicap to locate 


a scientific unit in a place which is inaccessible to the main 


industrial centres of the nation. 


4. Ease of Access 
Since personal contact with others in related fields of 
endeavour is an important element of both production and dissemination 
of scientific results, good airline and other communication services 


are essential, both to permit staff travel and to encourage visitors. 


5. CriticalySize 
In most, if not all, scientific endeavour it has been found 
that efficiency and effectiveness suffer if there are too few individuals 
interacting and stimulating one another. Therefore groups should not 
be dispersed to the point where any of them becomes too small to 


function effectively. 
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6. Living Conditions 


The recruitment and maintenance of staff will be affected by 
factors such as the cost and availability of housing, the quality of 
schools, the variety and price of goods available for shopping, 


recreational facilities, climate, and access to other centres. 


In addition to considerations such as these which apply to any type of 
scientific activity, investigations in the earth sciences may have 
optimum locations that depend upon the physical features to be studied. 


The next factor, therefore, is: 


7. Access to the Area of Study 


At the Bedford Institute, Dartmouth, Nova Scotia, for example, 
the ocean, the ships, and the laboratories are readily accessible to 
the scientists. It would be much less efficient if the scientists 
maintained their laboratories in Ottawa and had to transport compli- 
cated equipment to Nova Scotia each time an expedition was undertaken. 
Similarly, the geologists at the Institute in Calgary are in close 
contact, not only with the area of their investigations, but also with 
geologists and executives of oil companies based there. This is an 
advantage to both the scientists and the community which they serve. 
Regional officers of the Water Survey of Canada are established across 
the country because of the obvious need for access to their area of 


study. 


Within the limits imposed by considerations such as these, it is 
the policy of the Department to locate its new units where their activities 
can be carried on most effectively and efficiently. Present expectations 
are that this will lead to progressive decentralization both of personnel 


and activities, and of operational control in the years immediately ahead. 
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APPENDIX 4 


The statutory basis of the Department's mission and functions 
is contained in Section 29 of the Government Organization Act, 1966, and 
in the Resources and Technical Surveys Act. 


Government Organization Act 


29. The duties, powers and functions of the Minister of Energy, Mines 
and Resources extend to and include all matters over which the 
Parliament of Canada has jurisdiction, not by law assigned to any 
other department, branch or agency of the Government of Canada, 
relating to 
(a) energy, mines and minerals, water and other resources, 

(b) explosives, and 
(c) technical surveys within the meaning of the Resources and 


Technical Surveys Act. 


Resources and Technical Surveys Act 
1. This Act may be cited as the Resources and Technical Surveys Act. 
2. stn this Ace 
(a) "Department'' means the Department of Energy, Mines and Resources; 
(b) "Minister" means the Minister of Energy, Mines and Resources, and 
(c) "technical surveys" means geographical, geological, geodetic, 
topographical and hydrographic surveys. 
3-5. Repealed 
6. The Minister shall 
(a) collect and publish full statistics of the mineral production and 
of the mining and metallurgical industries of Canada, and such data 
regarding the economic minerals of Canada as relate to the 
processes and activities connected with their utilization, and 


collect and preserve all available records of mines and mining 


works in Canada; 


7. 
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(b) make detailed investigations of mining camps and areas containing 
economic minerals or deposits of other economic substances, for 
the purpose of determining the mode of occurrence, and the extent 
and character of the ore-bodies and deposits of the economic 
minerals or other economic substances; 

(c) make a full and scientific examination and survey of the 
geological structure and mineralogy of Canada; 

(d) make such chemical, mechanical, metallurgical and other researches 
and investigations as are necessary or desirable to carry out the 
purposes and provisions of this Act and particularly to aid the 
mining and metallurgical industry of Canada; 

(e) have the control, management and administration of any astronomical 
observatories maintained by the Government of Canada; 

(f) collect and prepare for exhibition such specimens of the different 
ores and associated rocks and minerals of Canada and other 
materials as are necessary to afford a knowledge of the geology 
and mineralogy and the mining and metallurgical resources and 
industries of Canada; and 

(g) prepare and publish such maps, vlans, sections, diagrams and 
drawings as are necessary to illustrate and elucidate any reports 


of investigations and surveys made pursuant to this Act. 


The Minister may, for the purpose of obtaining a basis for the 
representation of the mineral and mining resources and of the 
geographical and geological features of any part of Canada, cause 
such measurements, observations, investigations and physiographic, 
exploratory and reconnaissance surveys to be made as are necessary 


for or in connection with the preparation of maps, sketches, plans 


sections or diagrams. 
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8A. Subject to section 29 of the Government Organization Act, 1966 
respecting the duties, powers and functions of the Minister in 
relation to matters mentioned in that section over which the Parliament 
of Canada has jurisdiction, the Minister shall be responsible for co- 
ordinating, promoting and recommending national policies and programs 
with respect to energy, mines and minerals, water and other resources, 
and in carrying out his responsibilities under this section, the 
Minister may 
(a) conduct applied and basic research programs and investigations 

and economic studies in relation to such resources, and for that 
purpose maintain and operate research institutes, laboratories, 
observatories and other facilities for exploration and research 
related to the source, origin, properties, development or use of 
such resources; and 

8A. (b) study, keep under review and consider recommendations with respect 

to matters relating to the exploration for, or the picaicet on: 
recovery, manufacture, processing, transmission, transportation, 
distribution, sale, purchase, exchange or disposition of, any 


such resources and matters relating to the sources thereof within 


or outside Canada. 


8B. (1) In carrying out his responsibilities under section 8A, the 
Minister may formulate plans for the conservation, development 
and use of the resources specified in that section and for 
research with respect thereto, and with the authority of the 
Governor in Council and in cooperation with other departments, 
branches and agencies of the Government of Canada, provide for 
carrying out such plans. 

(2) The Minister may cooperate with the provinces and with 

municipalities in formulating and carrying out any plans under 


subsection (1). 
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(3) In carrying out his duties and functions under this section, the 
Minister may consult with and inaugurate conferences of represent- 
atives of producers, industry, the universities, labour and 


provincial and municipal authorities. 


The responsibilities of the Department which have been described 
in the text as developing a sound basis for the management of resources and 
energy are explicitly authorized by sections 8A and 8B of the Resources and 
Technical Surveys Act. Subsection 8B(1), where it states that the Minister 
may "provide for carrying out such plans", also authorizes the responsi- 
bilities listed under item 3 of the mission, which encompasses the respon- 
sibilities of the Federal Government for the administration and management 
of certain resources, and the disbursement of Federal funds for related 


purposes. 


These sections, 8A and 8B, are new, and were added at the time 
of the reorganization. The older portions of the Act, which refer 
specifically to the functions of the former Department of Mines and 
Technical Surveys, are less general and less purposive in nature. In 
brief summary they provide for 

6(a) the collection and publication of data, 
(b) the detailed investigation of mining areas, 
(c) the scientific study of the geology of Canada, 
(d) chemical, mechanical and metallurgical researches, 
(e) the management of astronomical observatories, 
(f) the collection and preparation of ore specimens for exhibition, 
(g) the preparation and publication of maps, and 
7. measurements, observations and surveys for the preparation of 


maps, etc. 
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The main purpose underlying this list of activities is to 
promote the "mining and metallurgical resources and industries of 
Canada". Nevertheless, both geology 6(c) and astronomy 6(e) are 
authorized as scientific pursuits independent of such considerations. 
The other scientific studies undertaken by the Department are 
justified by- items 6(d) and 8A(a) in support of its resource-oriented 
mission. 

The important service functions of topographic and hydrographic 
surveying and mapping are justified because of their essential 
contribution to the resource mission; they are also specifically 
authorized by sections 6(g), which assigns Poumstular for the 
preparation of maps, and 7, by which "the Minister may, for the purpose 
of obtaining a basis for the representation of the mineral and mining 
resources and of the geographical and geological features of any part 
of Canada, cause such measurements, observations ... and ... surveys 
to be made as are necessary for or in connection with the preparation 


of mapsian 


The purpose of the Government in transforming the old Department 
of Mines and Technical Surveys into the new Department of Energy, Mines 
and Resources was presented very clearly by the Prime Minister in a letter 


written in 1966 to the Minister of Energy, Mines and Resources. 


In this letter the Prime Minister stressed the need to bring the 
responsibility for activities in the energy field under the supervision 
of a single minister, and to have one agency responsible for the co- 
ordination of policy and advice on all matters pertaining to energy. 
While the other agencies were to continue to be advisers within the 
terms of their own legislation, this department was designated the 
agency of policy development and coordination. It was instructed to 
examine energy in all its forms and to make sure that national 


developmental policies were related in the most effective and economic 
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fashion to Canadian needs. 


The Prime Minister also stated that a second basic need which 
prompted the creation of the new department was for coordination of 
policy with respect to resources generally. He discussed some of the 
jurisdictional problems, and stated that the departments should play 
a prominent role in developing a policy for resources both on land and 


off-shore. 


The formulation of policy for the management of water resources 
was especially emphasized. The Minister of Energy, Mines and Resources 
was instructed to coordinate the activities of his department with those 
of other departments as well as those of the provinces. The department 


was given specific responsibility for research and studies related to 


water in the Canadian North, and was instructed to assume a primary and 


coordinating role in work on water pollution. 


With respect to work in other fields, the Prime Minister indicated 
that the functions’ of the new department would continue to be those of 


the former Department of Mines and Technical Surveys. 
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APPENDIX 5 


Interdepartmental and Interagency Committees on which the Department 
has Representation 


Ad hoc Interdepartmental Committee on Travel, Tourism and 
Recreation Research 


Advisory Committee on Defence Industrial Research 

Advisory Committee on New Power Sources 

Advisory Committee on Structures and Materials Research 
Advisory Committee on Northern Development 

Advisory Committee on Geophysics 

Advisory Committee on Energy Statistics 

Advisory Board on the Canadian Oceanographic Data Centre 
A.R.D.A. Soils Sub-Committee for British Columbia 

N.R.C. Associate Committee on Geodesy and Geophysics 
Associate Committee for Aeronautical Structures and Materials 
Associate Committee on Meteorites 

Associate Committee on Quaternary Research 

Associate Committee on Geotechnical Research 

Associate Committee on Earthquake Engineering 

Associate Committee on Space Research 

Associate Committee for The International Union of Scientific Radio 
Associate Committee on Environmental Pollution 

Associate Committee on Water Pollution Research 

Canadian Advisory Committee on Coal Research 

Canadian Committee on Stratistics of drilling 

Canadian Committee on Oceanography 

Canadian Forces Headquarters Committee on Military Oceanography 
Committee on Industrial Research Assistance 

Committee on X-ray Safety Standards 

Committee on Corrosion and Fouling 

Committee on St. Lawrence River Tidal Investigations 

Copper Controls Committee 

Electronic Components Research and Development Committee 


FHE 400 Materials Steering Committee 
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High Strength Naval Materials Committee 
Interdepartmental Committee on Air Cushion Vehicles 
Interdepartmental Committee on Resources 
Interdepartmental Committee on Water (Interim) 


Interdepartmental Committee on Atlantic Water Resources Studies 
(federal segment of a federal-prcvincial group) 


Interdepartmental Okanagan Lake Study Group (ad hoc) 
Interdepartmental Study Group on Satellites 


Interdepartmental Co-ordinating Committee on Technical Programs 
Relating to Resource Development 


Interdepartmental Committee on Wave Climate Studies 
Interdepartmental Appraisal Committee for Research Scientists 
Interdepartmental Committee on Air Surveys 

Interdepartmental Committee on Pesticides 

International Lake Erie Water Pollution Board (Canadian Section) 


International Lake Ontario and St. Lawrence River Pollution Board 
(Canadian Section) 


Joint Arctic Weather Stations Planning Conference 

Magnetic Airborne Detector Committee 

National Committee on Forest Land 

National Committee on Wildlife Lands 

Nickel Controls Committee 

OECD Industry Committee (Ottawa Panel) 

OECD Energy Committee (Ottawa Panel) 

Reactor Safety Advisory Committee 

Rotor Forgings Research and Development Committee 

Royal Canadian Mint Committee on New Coinage 

Seismic Regionalisation and Recent Crustal Movements Committee 
Screening Committee on Grants-in-aid of Earth Sciences 

Shell Fish Committee 

Sub-committee of Visits Panel on Proposals for Arctic Exchanges 
(External Affairs - arrangements for exchange of visits with the 
Soviet Union) 


Technical Committee for Steel Plates for Ship Construction 


Working Group on Steele Glacier 


Working Group on Ice and Navigable Waterways (federal segment of a 
national committee) 
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International Committees and Agencies on which the Department has 
Representatives 


Technical 
Member Advice to 
of Canadian Data or 


Delegate Member Contribution 


Geological Survey of Canada 


International Union of Geological 
Sciences x 


Geological Liaison Office, British = 
Commonwealth Scientific Conference x 


International Geological Congress x 


External Aid Office, Dept. of 
External Affairs x 


Pan American Institute of Geography 
and History x 


Mines Branch 
British Flame Research Committee x 
International Briquetting Association x 


International Committee on Illumination x 


International Electrotechnical > 
Commission (2 committees) he 

International Institute of Welding a 

International Joint Commission x 


International Mineralogical Association x 
International Mining Congress x 


International Organization for 
Standardization (8 committees) x 


International Union for Crystallography 
(2 committees) x 


International Union of Pure and Applied 
Chemistry (2 committees) x 


North Atlantic Treaty Organization x 


Organization for Economic Cooperation 
and Development (9 committees) x 


Standing Committee for International 
Cooperation in the Field of Non- 
Destructive Testing x 


The Technical Cooperation Program 
(4 committees ) x 


World Power Conference x 


National Fire Protection Association x 
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Technical 
Member Advice to 
or Canadian Data or 


Delegate Member Contribution 


Mines Branch (cont'd) 


Society for Nondestructive Testing x 
The Magnesium Association x 
Welding Research Council x 


Commonwealth Advisory Aeronautical 
Research Council x 


Surveys and Mapping Branch 


NATO Topographic Mapping (through 
Department of National Defence x x 


Pan American Institute of Geography 
and History x 


Observatories Branch 


International Astronomical Union 
U.S. Coast and Geodetic Survey, 
Earthquake Center x x 


Central Bureau, International 
Association of Seismology x 


Central Bureau of USSR Seismic Network Dye 


International Seismological Center, 
Edinburgh x 


Swedish National Defence Research 
Institute x 


Members of "Nuclear Detection Club" 
(secondary powers interested in 
distinguishing blasts from 
earthquakes ) x 


International Union of Geodesy and 
Geophysics x 


International Association of Seismology 
and Physics of the Earth's Interior x 


International Association of Geo- 
magnetism and Aeronomy x 


International Union of Geodesy x 


Data Centres Maintained by Upper 
Mantle Committee of International 
Union of Geodesy and Geophysics-- 
International Union of Geological 
Sciences x 


International Gravimetric Bureau x 


2484 Special Committee 


Technical 
Member Advice to 
or Canadian Data or 


Delegate Member Contribution 
PETE EAS) hi OU 5 LU SL 


Observatories Branch (cont'd) 


International Gravimetric Commis- 
sion 


Geomagnetic World Data Centre 
(Washington) x 


Bureau International de 1'Heur 
(Paris) 5G 


International Latitude Service (Paris) x 


International Polar Motion Centre 
(Tokyo) x 


National Aeronautical and Space 
Administration (Washington) 2G 
Mineral Resources Branch 


International Lead and Zinc Study 


Group x 
Subcommittee of the Statistical 
Committee x 
Working Party on Joint Occurrence 

of Lead and Zinc x 


OECD Special Committee for Iron and 
Steel x 
Various special studies x 


Iron and Steel Committee of the 
United Nations Economic 


Commission for Europe xX 
International Tin Council x 
United Nations Tungsten Committee x 


OECD European Nuclear Energy Study 

Group on the Long Term Rate of 

Nuclear Energy Development in 

Western Europe x 

Marine Sciences Branch 

International Hydrographic Bureau x 
International Oceanographic Commission x 
NATO Subcommittee on Oceanic Research x 
Coordinating Group on Great Lakes Base 

Hydraulics and Hydrological Data 


Vertical Controls Subcommittee x 


International Tsunami Coordinating 
Group in the Pacific Ocean 
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Technical 
Member Advice to 
of Canadian Data or 


Delegate Member Contribution 
Marine Sciences Branch (Cont'd) 


International Commission for the 
Northwest Atlantic Fisheries 
(ICNAF) x 


International Northwest Pacific 
Fisheries Commission (INPFC) x 


Scientific Committee for Oceanic 

Research (SCOR) (Member nominated 

by CCO) a 
International Council for the 

Exploration of the Sea 

Hydrographic Committee x 


General Bathymetric Chart of the 
Oceans x 
Inland Waters Branch 


International Hydrological Decade 
28 projects a x 


International Joint Commission (IJC) 
19 projects x x 


Editing Committee x 


U.S.-Canada Boundary Water Projects 
(assigned by Department of External 


Affairs) - 6 projects p< 
World Meteorological Organization 

Commission for Hydrometeorology x 
International Standards Organization x 


Energy Deve lopment Sector 


St. John River Engineering Committee 
(U.S.-Canada) x x x 


Power System Engineering Committee, 
Inst. of Electrical and Electronic 
Engineers x x x 


NATO Wartime Oil Organization x 


Organization for Economic Cooperation 
and Development - Energy Committee oe 


World Energy Conference - Canadian 
Committee x 


Columbia River Treaty Permanent 
Engineering Board (U.S.-Canada) x 
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Member 
or 


Delegate 
Energy Development Sector (Cont'd) 


Canadian delegations engaged in 
international negotiations con- 
cerning the offshore, e.g. 
Canadian-France boundary 


U.N. Committee on Seabed 


Intergovernment Maritime Consultative 
Organization on Safety of 
Navigation 


General 


International Council of Scientific 
Unions 


Technical 
Advice to 
Canadian 


Member 


Data or 


Contribution 
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APPENDIX 6 


Studies of Departmental Organization and Procedure 


Twelve studies which have been made by outside agencies in 
the past five years are listed in reverse chronological order. The 
latest study, number one, was the most comprehensive and supercedes 
a number of those preceding. The Department is at present reviewing 
the recommendations and considering steps to implement those which 
are accepted. Implementation of the recommendations arising from 
some of the earlier studies was interrupted or made irrelevant by 
the incorporation of the old Department of Mines and Technical 
Surveys into the new Department of Energy, Mines and Resources in 
1966. 
ike In mid-1967 the Bureau of Management Consulting Services, 

Public Service Commission, undertook a detailed study of the 
organization, administration, management, and requirements of 
the Department under the following broad headings: 
1) Organization of the Department 
2) Financial Management and Administrative Services 
3) Personnel Organization and Functions 
4) Long-Range Planning 
S) Data Processing Facilities and Requirements. 
A comprehensive report on the results of this study was submitted 
in September, 1968. It incluaes several interim and final reports 
which had previously been submitted on portions of the study. 
Jae Work Scheduling of Rapid Method Analysis, by Management 
Analysis Division, Civil Service Commission, June 1967 - 
The Geological Survey of Canada requested advice on the 
most efficient method of scheduling the chemical analysis 
of rock samples. A comparison was made between the "batch" 


method and the "assembly line’ method for several periods 
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of staff rotation, The "assembly line'' method with four 
week staff rotation period was shown to be superior and 

was recommended. It was estimated to give a maximum output 
of 2,350 samples per year. 

<i Organization Study of the Department of Energy, Mines and 
Resources by Organization Division, Civil Service Commission, 
July 1966 - K. Pond 

The study was undertaken as a result of the establishment of 
the Department of Energy, Mines and Resources proclaimed by 
the Prime Minister in December 1965. It was “to determine 
the top structure of the Department and the division of 
labour which would be most appropriate and organizationally 
sound to meet the Department's objectives." 

4, The Authorized Projects System for the Surveys and Mapping 
Branch of the Department of Mines and Technical Surveys by P.S. 
Ross §& Partners, June 1966 - 

This report covers a system for maintaining a file of 
authorized projects on a computer in which will be recorded 
labour and material costs for each phase of a project as 
well as due dates and completion dates for the phases. The 
output of the system will be performance reports and cost 
reports for the operating areas as well as project progress 
reports. 

Dre Inventory Control and Automatic Mailing for the Surveys and 
Mapping Branch, Department of Mines and Technical Surveys by P.S. 
Ross & Partners, February 1966 - 

The report described the detailed design of a series of 
Systems and programs to provide computerized inventory 
control and automatic mailing of maps and charts to agents 
and dealers, including lithographic production reports and 
a monthly list of publications. 

On Feasibility Study for Integrated Shipboard Data Processing 
System, Phases I and II and final report by Computing Devices of 


Canada Limited, August 2, 1965, February 2, 1966 and March 21, 1966 - 


is 
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The study was reported in five volumes of which only three 
are available. The fourth dealt with Hydrographic methods 
used by foreign agencies. The fifth discussed hydrographic 
and oceanographic equipment. The requirement for defining 

a data-collecting and processing system for a single ship 
with combined hydrographic and oceanographic capabilities 
introduced extensive complications into the study. However, 
during Phase I, plans for the vessel changed and it was 
indicated that Phase II should concentrate on hydrographic 
methods and procedures. Report number 6513/R2, then, outlined 
an integrated data processing system which would meet the 
requirements of a vessel capable of both oceanographic and 
hydrographic work. In the next report, number 6513/R4, current 
methods and the history of the Canadian Hydrographic Service 
were examined and possible improvements were suggested, The 
last report, number 6513/R6, discussed hydrographic system 
philosophy, field and chart-making requirements and costs, 
Finally, a recommended approach to incorporating an improved 
hydrographic system into the Marine Sciences Branch was 
outlined and a development group for planning and scheduling 
was recommended, 


Organization Study of the Mines Branch, Department of Mines 


and Technical Surveys by Organization Division, Civil Service 


Commission, June 1965 - 


The study recommended that the Department of Mines and 
Technical Surveys: 
(a) re-assess the advantages of maintaining the Mineral 
Resources Division outside the Branch; 
(b) seek closer cooperation with the Department of Industry; 
(c) establish a national Advisory Council concerned with 
the responsibilities of the Branch; 
(d) review its existing programming and charging arrangements; 
(e) establish a position of Assistant Director to relieve 


the Director of a portion of his excessive work-load; and 
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(f) institute closer cooperation with universities. 

A Study of Computer System Requirements for Department of 
and Technicai Surveys by Stevenson Kellog Limited, May 1965 - 
The study attempted to identify the data processing and 
computational requirements of the Department, including 
Bedford Institute of Oceanography and Yellowknife Array, 
for the following 5 years, and recommended computer systems 
and services to meet these veqtivedddes! 


Organization Study of the Mines Branch, Department of 


Mines and Technical Surveys by Organization Division, Civil Service 


Commission, May 1965 - 


Included the reorganization of Mines Branch and recommended 
the Branch reassess its position with respect to outside 
agencies with a view to lowering the "psychological height 
of its division and branch boundaries" so as to facilitate 
the interchange of scientific data with other agencies both 
within and outside the Government of Canada. Also 
recommended establishment of a National Advisory Council 
concerned with the work of the Mines Branch, and extended 
assistance to universities. 


Organization Survey of Department of Mines and Technical 


Surveys by Organization Division, Civil Service Commission, 


December 1964 - 


Recommended sweeping changes in the Department ranging from 
revision of the Act and changing the Department's name to the 
union of the Geographical Branch and the Surveys and Mapping 
Branch. Map Compilation and Reproduction were to become the 
nucleus of a Technical Services Branch under a Director 
General of Support Services having separate Technical and 
Administration Branches. Also recommended dividing the 
Personnel and Organization Branch into "people-oriented" 

and "work-oriented" branches with the former becoming the 
whole of the Directorate of Personnel and the latter becoming 


a part of the Administration services under a Director- 
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General of Support Services. Also included a reorganization 
of the Mines Branch, with inclusion of Mineral Resources as 
a Division, as well as a survey of the Air Photographic 
Unit, and a survey of the Geological Survey Branch. 

11. Report on a Study of the Property and Building Management 
Division, Administration Branch, Department of Mines and Technical 
Surveys by Management Analysis Division, Civil Service Commission, 
November 1964 - 

Recommended a complete reorganization of the Division, 
including redistribution of functions and activities and 
an an increase in establishment. 

12. Report on a Survey to Establish Work Standards in Department 
of Mines and Technical Surveys, Administration Branch, Special 
Administrative Services Division by Management Analysis Division, 
Civil Service Commission, October 1964 - 

Recommended a work sheet (form) and work standards for use 
in Key Punch and Verifying Units. Could not recommend work 


standards for programming. 
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TABLE 1 


The Sectors, Branches and Divisions of the Department 


MINES AND GEOSCIENCES SECTOR 
SSS 


Geological Survey of Canada Branch 


Branch Administration and 
Technical Services 


Crustal Geology 
Exploration Geophysics 


Geochemistry, Mineralogy and 
Economic Geology 


Institute of Sedimentary and 
Petroleum Geology 


Quarternary Research and 

Geomorphology 
Mines Branch 

Administration 

Technical Services 
Extraction Metallurgy 

Mineral Processing 

Mineral Sciences 
Physical Metallurgy 
Fuels Research 


Mining Research 


Surveys and Mapping Branch 


Branch Administration 


Geodetic Survey Division 


International Boundary Commission 


Topographic Survey Division 
Legal Surveys Division 


Map Compilation and Reproduction 
Division 


Atlas of Canada Division 


Air Photo Production Division 


Establishments 
(Full-time staff) 


539 


149 
109 


56 
84 
88 
53 


714 
4S 
81 
92 
100 
91 
156 
90 


59 


946 
98 
58 
6 
280 


132 


266 
37 


69 
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Observatories Branch 223 
Administration 27 
Geomagnetic 41 
Gravity 34 
Astronomy 28 
Seismology 44 


Dominion Radio Astronomical 
Observatory 12 


Dominion Astrophysical 


Observatory 26 
Mt. Kobau 11 
Polar Continental Shelf Project 23 


MINERAL DEVELOPMENT SECTOR. 96 
Mineral Resources Branch 84 ii 
Director and Administration 32 
Commodities 22 
Research and Planning 24 
Taxation and Legislation 6 
WATER SECTOR 1911 
Marine Sciences Branch 1010 
Branch Headquarters 277 
Pacific Region 116 
Central Region 80 
Atlantic Region 537 


NOTE: While the foregoing represents the main operational organization, 
the activities are more clearly divided as follows: 


Administration and Support 


Services 195 
Hydrography 321 
Oceanography 194 
Ship Operations 300 
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Inland Waters Branch 
Branch Administration 
Water Survey of Canada 
Engineering 
Great Lakes 
Hydrologic Sciences 


Water Quality 


Policy and Planning Branch 


Branch Administration 


Policy Advisory, Coordination 
and Administration 


Planning 


Resources Research Centre 


ENERGY DEVELOPMENT SECTOR 


91 


328 


93 


114 


90 


61 


34 


13 


26 


48 


777 


121 


a 
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TABLE 2 


Location of Principal Units of the Department Outside Ottawa, 


Showing Approximate Expenditures 


Approx. Expenditures 


$000's 


1966-7 
Victoria 
Pacific Regional Office (Marine Sciences Branch) Seow 
Dominion Astrophysical Observatory 2,345 
7,496 
Vancouver 
Inland Waters Branch District Office 972 
Geological Survey Regional Office 208 
1,180 
Calgary 
Inland Waters Branch District Office 916 
Institute of Sedimentary and Petroleum Geology 501 
(Geological Survey) 1,417 
Edmonton 
Mines Branch Western Region Laboratories 60 
Winnipeg 
Inland Waters Branch District Office 473 
Guelph 
Inland Waters Branch District Office 441 
Ottawa 
Mines Branch 6,594 
Geological Survey of Canada 8,987 
Surveys and Mapping Branch 6,764 
Observatories Branch 3,041 
Polar Continental Shelf Project’ 1,899 
Marine Sciences Branch 3,429 
Policy and Planning Branch 141 
Inland Waters Branch 2,417 
Geographical Branch 1,073 
Mineral Resources Division $94 
Departmental Administration 3,168 
38,107 
Elliot Lake 
Mining Research Laboratory (Mines Branch) 180 
Montreal 
Inland Waters. Branch Area Office 46 
Glace Bay 
Eastern Region Mining Research Office (Mines Branch) Sag: 
Halifax 
Inland Waters Branch District Office oe Ztd) 
Dartmouth 


Atlantic Oceanographic Laboratory (Marine Sciences Branch) 7,545 


Whitehorse 

Territorial Geological Office (Geological Survey) 28 
Yellowknife 

Territorial Geological Office (Geological Survey) 29 


Total, Department WANE 
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TABLE 3 


Current personnel establishment and people on 
strength by category of personnel and by Sector. 


OCCUPATIONAL ESTABLISHMENT STRENGTH 
UNIT GROUP Cont. Seas. Cont. Seas. 


Mineral Development Sector 


ADM Sevent.) Ge erOfs lacs 1 it 

MIN 

DEV. 

MIN Scient.. G Prot. 1). 40 of 

RES Admin §& For. 

BR. Service One 6 4 
Technical 11 7 
Admin. Suppt. Aon 30 Pa 
Operational ata 1 I 

EXPLOS Scient. & Prof. ... 7 7, 

DIV. Admin. Suppt. eee 9 9 

QUEBEC Scient. G& Profs ... a 1 

OFFICE 


nna 


Mines and Geosciences Sector 


ADM Scient= 1G Prof. .5. ze 74 
MINES 
§ 
GEOSC. 
MINES Sevent. (Gaprot., ce. 282 257 
BRANCH Admin §& For. 
Service eis 12 11 
Technical hae 27%, 2i7 
Admin. Suppt. Avie 75 75 
Operational Sacha 120 114 
GEO. Scienter 'G spVOLs cae 245 yA de) 
SURVEY Admin § For. 
Service asks 13 5 
Technical an 179 165 
Admin, Suppt. oiene 76 69 
Operational ants 26 (54) 18 (54) 
SURV. Scient. § Prof. ... 157 **129 
& MAP. Admin §& For. 
BR. Service Ane 16 8 
Technical Sree B77. ths 
Admin. Suppt. arate 81 73 


Operational ae 121 (198) 114 (198) 
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OCCUPATIONAL ESTABLISHMENT STRENGTH 
UNIT GROUP Cont. Seas. Cont. Seas. 
OBSERV. ScLente tg PLOLs es 97 89 
BR. Admin § For. 
Service SUE 3 8 
Technical eas 74 65 
Admin. Suppt. Bee 29 28 
Operational fete 10 (1S) 10 (15) 
POLAR DBCLONE wG LRLOts, is. .6 22 17 
CONT. Admin §& For. 
SHELF Service iC 2 1 
PROJ. Technical os) s ay 7 
Admin. Suppt. tere 4 4 
Operational — 4 (12) 4 (12) 
Water Sector 
ADM ScientosG Prot, <«. i 1 
WATER 
MARINE Sciienty=G-Profir. ve LS0 105 
SCIEN. Admin §& For. 
BR, Service aves 33 22 
Technical em DAS 485 
Admin. Suppt. ~«.. 133 116 
Operational sere gS (485) 677 (485) 
INLAND ScrentsG Profsan. 246 194 
WATERS Admin §& For. 
BR. Service sect 30 16 
Technical seoreteenO aie 283 
Admin. Suppt. ator ee! 93 107 
Operational ysus 18 17 
POLICY SCION Gin POL oecven 61 33 
& PLAN. Admin §& For. 
BR. Service aiaye 5 5 
Technical atic Zh 5 
Admin, Suppt. rane 33 21 
Be ee ne OP OVS ONOL, Os gg ie 8 0 ee. 
Energy Sector 
ADM Scrent. & Profs 6... 1 1 
ENERGY 
LSE ala ds SE EN eee RRR ea ae 
ENERGY Scrent. @ Prof. +. 1 1 
ADVRS . 


TOT AT Scammmemmumnsnswstohoksbascvchessiouearaceameis 4469 (764) 4388 ***(764) 


(These figures do not include 384 continuing positions attached 
to units not conducting scientific activities.) 


DEPARTMENTAL 
ESTABLISHMENT TOTALS C=4853 S=(764) GRAND TOTAL ...5617 


NOTE: 


* one incumbent classified as a professional, not 
possessing a university degree. 


** Pifteen incumbents classified as a professional, 
not possessing a university degree. (Land surveyors 


credentials). 


*** Establishment (Position) totals used 
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TABLE 4 


Current headquarter's establishment and people on strength, who 
are not considered to be conducting scientific activities. 


DEPARTMENTAL HEADQUARTERS - ADMINISTRATION 


UNIT ESTABLISHMENT STRENGTH 


Deputy Minister & Staff 10 9 


Assistant Deputy Minister's 
Staff 


Assistant Deputy Minister 
Mines & Geosciences 5 5 


Assistant Deputy Minister 
Mineral Development 4 4 


Assistant Deputy Minister 
Water A S 


Assistant Deputy Minister 
Energy Development 8 7 


(31) (28) 


Financial Services 
Division ll 9 


Public Relations and 
Information Services 39 33 


Computer Sciences 
Division 1G $3 


Director of 
Administration 136 113 


Personnel and 
Organization 94 82 


TOTALS *384 ~318 


* F Rar 
These totals do not include a total of 7 positions and 
incumbents which were shown with that professional group 
considered to be conducting scientific activities. 


Science Policy 


TABLE 5 


Current headquarter's establishment and people on strength, 


who are considered to be conducting scientific activities 
ee 


These positions are as follows: 


POSITION ESTABLISHMENT STRENGTH 
Assistant Deputy Minister 
Mines §& Geosciences 1 1 
Senior Scientific Adviser 1 1 


Assistant Deputy Minister 
Mineral Development 1 1 


Senior Scientific 
Officer - Quebec Office 1 1 
Assistant Deputy Minister 


Energy Development 1 1 


Senior Adviser 
Electrical Energy 1 1 


Assistant Deputy Minister 
Water Z 1 


TOTALS 7 Z 


TABLE 6 


Department Totals 


ESTABLISHMENT STRENGTH 
Continuing 4853 4706 
Seasonal 764 *S0O (App) 
ee nT — A 
TOTALS 5617 5206 (App) 


* A precise figure for total seasonal strength would be most 


difficult to obtain. Due to the nature of this . 
classification the strength varies daily. During the 
summer months strength would approach 100%. 
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TABLE 7 


Number of guest workers, staff-on-loan, post-doctorate fellows, 
DE SRA oN te AES Sel A eects aceasta 


by Sector 
GUEST STAFF-ON- LOAN POST-DOCTORATE 
UNIT WORKERS (EMP) -- (NON EMP) FELLOWS 


Mineral Development Sector 
ADM 7 


OFFICE 0 0 0 0 


Mines and Geosciences Sector 


Water Sector 


Energy Sector 


ADM 
ENERGY 0 0 0 0 
DEV. 


ENERGY 
ADVRS. 0 0 0 0 


GRAND 
TOTALS Z 4 0 30 
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Number of professional staff devoting most of their time to 
administrative duties, by Sector. 
UNIT NUMBER UNIT NUMBER 


Mineral Development Sector 


ADM MIN 

MIN 1 RES 1 
DEV. BR. 

EXPL. QUE. 

DIV. 2 OFFICE 1 


Mines and Geosciences Sector 


ADM POLAR 
MINES & 2 CONT. ui 
GEOSCIEN. SHE LF 

PROJ. 
MINES GEOL. 
BR. 20 SURVEY 21 
SURV §& OBSERV. 


MAP. BR, 13 BR. 6 


Water Sector 


ADM POL. & 

WATER 9 PLAN BR. 9 
MARINE INLAND 

SCIEN. 10 WATERS 42 
BR. BR. 


Energy Sector 


ADM ENERGY 
ENERGY 1 ADVSRS. 1 
DEV. 


GRAND TOTAL .......- 132 
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TABLE 9 


Professional staff associated with scientific activities; number 


in_ each degree category for years 1962 to 1968, by Sector. 


DEGREE YEAR 

UNIT CATEGORY 1962" (63° 264 65) 
Mineral Development Sector 

ADM Bachelor - 1 1 1 1 
MIN Master - 
DEV. Piss - 
Se ee ee ee ee 
MIN B - 12 PS, 15 16 
RES M - 4 4 4 4 
BR. P. - 1 1 1 1 
I ca nee ae Nt na ce I TEI IS De IIE, FOE CE De IN EE 
EXPL. B. - 6 6 6 6 
DIV. M. - 

Pic - 
QUE. B. - 
OFFICE M. - 

P. - 

Mines and Geosciences Sector 

ADM B. - 
MINES & M. - 
GEOSCIE. P - 2 2 2 2 
MINES B - 144 146 145 142 
BR. M - 31 29 31 37 

P ~ 50 50 50 54 
GEOL. B - 39 36 36 36 
SURV. M - 17 13 17 16 

P - 136 140 140 151 
SURV. § B. = bs s 
MAP. BR. M. = * * 

P, = 
OBSERV. B - 30 28 30 32 
BR. M - 18 19 20 ae 

rp - 17 20 18 29 
POLAR B, - 13 11 11 10 
CONT. M. - 0 1 1 5 
S HELF Pe ~ 5 6 6 5 
PROJ. 


66 67 68 


18 21 24 
6 8 ll 
Z 2 4 
6 6 6 
2 2 2 


148° 150° 151 


62-61-63 
30 30 32 
tz 18. 19 
143 147 143 
64 

. 7 

1 

35 39 42 
24. 29 28 
28) 0545 38 
9 9 9 
3 4 4 
5 5 5 


(Cont inued) 


UNIT 


ADM 
WATER 


MAR 
SCIEN. 
BR. 


INLAND 
WATERS 
BR. 


POL. & 


PLANN. 
BR. 


Energy Sector 


ADM 
ENERGY 
DEV. 


ENERGY 


ADVSRS. 


GRAND 


285 282 279 271 275 400 


TOTALS 


DEGREE 
CATEGORY 


de ee 
' ' ' 


vi w 
' 


usw 
1 


Ee 
' 


Ba 
M. - 
P 


*(S&M BR) 
**(IW BR) 
***(P&P BR) 
****(ADM ENERGY DEV) 
*****(ENERGY ADVSRS) 
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Water Sector 


40 417 55 28 
10 14 13 20 
6 11 14 +20 


1962) 65 645° 65 66 67 


ZS Dd 
19 22 
26 34 


xkke ] 


ke ] 


81 81 87 104 109 157 
falls: Z50ia 25m 26224268 318 


No records available prior to 
Did not exist prior to 1967 
Did not exist prior to 1967 
Did not exist prior to 1967 
Did not exist prior to 1967 


1968 
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TABLE 10 


Percentage of *turnover of professional staff in the 


—— 


three degree categories for each of the years 1962 to 


ois 


*Turnover for the purpose of this study should be 


interpreted as meaning those personnel leaving the 


employ of the department during the years indicated. 


DEGREE YEAR 
UNIT CATEGORY 1962 1963 1964 1965 1966 1967 


Mineral Development Sector 


ADM Bachelor 
MIN Master 
DEV. Phd 
MIN B. = 6. ie 4 
RES M. Psy Pia 255, 8 
BR. De 50. 25 
EXPLO. B. 16 
DIV. M. 
Pa 
QUE. B. 
OFFICE M 
P 
Mines and Geosciences Sector 
ADM B. 
MINES §& M. 
GEOSCIE. Po 
MINES B. 2a 4.3 5.8 4.5 2.6 ail 
BR. M. See Zar SBS ORS 
Ps 4.2 Pad 4.2 2a arse 730 
GEOL. B. 2.6 ala Vagl BS 8.3 20.0 
SURV. M. 5.9 Uhh 5.9 ab) 5.6 
PB’. 8 Pde! Ke) 11.9 4. 
SURV. §& B. Sis Sia Bis Se ie Si 
MAPP. BR. M. 
Pe 
OBSERV. B. it 5 5 he? AY i) 
BR. M. 1 5 S [2 1 1 
P. 1 5 5 ie 1 1 
POLAR jul 
CONT. M. 
SHELF P. 20. 
PROJ 
Water Sector 
ADM B 
WATER M 
P 
MAR. Be oe ae 16. 25. 4. IKE 
SCIEN M. LS7 
BR. P. 4 6. 
INLAND B. 8. 
WATERS M. LE. 
BR. De No estab. prior to 1967 10. 
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4. SOmee 
POL. & B 
PLANN. M No estab. prior to 1967 10. 
BR. P 
Energy Sector 
ADM B. 
ENERGY M. 
DEV. Joe 
ENERGY B. 
ADVSRS. M. 
P. 
DEPT.% B a ey 2.9 3 2.9 5e1 
AVERAGE M. 1.6 4 2 .6 2.2 2.8 
Pic 3 5 5 4.8 135 Eee) 
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TABLE 11 


Number of staff in each degree category on education 


leave. 

DEGREE 

UNIT CATEGORY -1968- 
Mineral Development Sector 

ADM Bachelor - 
MIN Master 2 iS 
DEV. Phd. = 
MIN Be i 
RES M. - 
BR. Ps 1 
Si eee 
EXPL. Bs = 
DIV. M. m 

Pe = 
QUE . B. - 
OFFICE M. 2 

P * 

Mines and Geosciences Sector 

ADM B. a 
MINES & M. By 
GEOSCIE. P. _ 
MINES B. 4 
BR. M. = 

Ps = 
GEOL. B. = 
SURV. M. 1 

Pye = 
SURV. & B. 3 
MAPP., 
BR. M. 2 

Pe =< 
OBSERV. B. 2 
BR. M. 6 

Re 1 
POLAR B. SSeS a Oe ee 
CONT. M. - 
SHELF Pe - 
PROJ 

Water Sector 

ADM B. = 
WATER M. = 

Ps re 
MAR. Br iz 
SCIEN M. 4 
BR. Pe 
INLAND By 5 
WATERS M. 3 
BR. Pe ss 
POL. & B. = 
PLANN. M. - 
BR. Pp, z 
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Energy Sector 


ADM B. - 
ENERGY M. - 
DEV. Pie = 


ENERGY B. = 
ADVSRS. M. = 
Pe = 


GRAND B. 16 
TOTALS M. 16 
P. 1 
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TABLE 12 
Number of university students given summer 
Ne eS a ae ee 


employment in the field of scientific activities 


for the years 1962 to 1967. 


YEAR 
UNIT 1962 1963 1964 1965 1966 1967 


Mineral Development Sector 
ADM 0 0 Ov 0 0 0 


EXPLOSIVES 
DIVISION 0 0 0 0 0 0 


QUE. OFFICE 0 0 0 0 0 0 


ADM 

MINES §& 

GEOSCIEN. 0 0 0 0 0 0 

MINES BR. 55 36 37 38 39 41 

GEOLOGICAL 

SURVEY 288 303 308 314 281 283 

SURV. §& 

MAPP. BR 125 125 125 125 125 125 

OBSERV 

BR 34 35 35 40 40 42 

POLAR CONT. 

SHELF PROJ. 0 0 0 0 0 0 
Water Sector 

ADM-WATER 0 0 0 0 0 0 

MARINE 

SCIEN. BR. 0 i 0 4 14 38 

INLAND 

WAT. BR. *No estab. prior to 1967 *92, 

POLICY §& 

PLANN. BR, *No estab. prior to 1967 pie 
Energy Sector 

ADM-ENERGY 

DEVELOP. *No estab. prior to 1967 70 

ENERGY ADVSRS *No estab. prior to 1967 = 0 


GRAND TOTALS 484 502 509 527 502 634 
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TABLE 13 


Expenditures associated with scientific activities 


Funds expended to further professional university 
education of staff for each of the fiscal years from 
'62-'63 to '68-'69 inclusive (e.g. costs of educational 
leave to take higher degree, payments to cover costs 


of taking courses at local universities). 


UNIT 1962-63 63-64 64-65 65-66 66-67 67-68 68-69 


Mineral Development Sector 


ADM 

MIN 0 0 0 0 0 0 0 

DEV. 

MINERAL 

RES BR. $ 3,000 0 hye gk ey $03,930« $.65920 he kya) $ 2,418 

EXPLOSIVES 

DIVISION 0 0 0 0 0 0 0 

QUE. OFFICE 0 0 0 0 0 0 0 
Mines and Geosciences Sector 

ADM 

MINES §& 0 0 0 0 0 0 0 

GEOSCIEN. 

MINES BR, 0 0 0 3,645 A) 0 13,100 

GEOLOGICAL 

SURVEY 5,976 8,538 14,832 12,611 4,630 2,769 395 

SURV. & 

MAPP. BR. 0 0 0 0 0 4,400 5,100 

OBSERV. 

BR. 6,500 7,000 7,500 9,000 10,000 13,600 47,000 

POLAR CONT. 

SHELF PROJ. 0) 0 0 0 0 0 0 


LP oPRON  S e F 0d 0 Oe 
Water Sector 


ADM WATER 0 0 0 0 0 0 0 
MARINE 
SCIEN. BR, 13,938 8,913 13,639 15,142 L75658 23,960 19,725 
INLAND a . k. 
WAT. BR. No estab. prior to 1967-68 27,000 27,500 __ 
POLICY §& 

* . * * 
PLANN. BR. No estab. prior to 1967-68 0 0 

Energy Sector 
ADM ENERGY F m 
DEVELOP. No estab. prior to 1967-68 0 0 
* 

ENERGY ADVSRS. * No estab. prior to 1967-68 *0 0 


GRAND TOTALS “$29,414 $24,451 $36,114 $44,328 $46,639 $72,249 $115,038 
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TABLE 14 


Highest degree - country of birth - number of professionals 


associated with scientific activities; 


BACHELOR MASTER 
NO. OF NO. OF NO. OF 

COUNTRY PROF. COUNTRY PROF. COUNTRY PROF, 
Australia - 72 Barbados - Australia 2 
Canada - 403 |Canada arvk32 Austria 2 
China (Peoples Rep.)- 1 |China (Peoples Rep.) - 4 Bermuda 1 
China (Nationalist) - 3 | Czechoslovakia = 2 Canada 187 
Finland = 1 | Finland + 1 China (Peoples Rep.)- 4 
France - 1 Germany (Fed. Rep.) - 2 Egypt - 2 
Germany (Fed Rep) - 6 |Hungary - 4 France 1 
Hungary - 3 India - 4 Germany (East) 2 
India - 5 Indonesia - 1 Germany (Fed. Rep.) 8 
Netherlands - 1 Iran - 1 Greece 1 
Poland - 4 |Ireland 2 Guinea Republic 1 
Romania - 2 |Jamaica i! Hungary 2 
South Africa - 2 Netherlands fh India 1S 
Spain - J. Pakistan 1 Indonesia 2 
United Kingdom - 35 {| Poland 5 Ireland i 
United States = Cmeintiunkey: 3 Israel 1 
UsS.S.Rs - 7 |United Kingdom 28 Italy 1 
Yugoslavia - 3 | United States 6 Japan 1 
USS. Re - 7 Malaysia 1 
Netherlands 10 
New Zealand S 
Norway 1 
Pakistan 1 
Poland 5 
Romania 1 
South Africa 2 
Switzerland 4 
United Kingdom 73 
United States 15 
UISSISER: 9 
Yugoslavia 2 

DEGREE 
TOTAL 489 212 363 


TOTAL PROFESSIONALS - 1064 
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TABLE 15 


Highest degree - country in which secondary education taken, 
number of professionals associated with scientific activities; 


DOCTORATE 


BACHELOR 


COUNTRY 


Australia 

Canada 

China (Peoples Rep) - 
France - 
Germany (East) - 
Germany (Fed. Rep.)- 
Hungary 

India 

Poland 

Romania 

South Africa 

United Kingdom 
United States 
WSS: Rs 

Yugoslavia 


ND 
BDBNWAANKEFNFHWHE NF WD 


DEGREE 
TOTAL 489 


TOTAL PROFESSIONALS - 1064 


29611—123 


MASTER 


COUNTRY 


Barbados 

Belgium 

Bermuda 

Canada 

China (Peoples Rep)- 
Czechoslovakia - 
Germany (Fed. Rep. )- 
Hungary 

India 

Indonesia 

Iran 

Ireland 

Jamaica 

Netherlands 

Pakistan 

Poland 

Turkey 

United Kingdom 
United States 
U.S.5.R. 

Yugoslavia 


i) 
PRP ANMWWHF OAK RFP REPRE UNE PWR 


212 


ie) 
— 


et 


ray 


a 
NOWODKPPRPWWARrRPUNORrP RFA NHNNNNWAKRH ND 


United Kingdom 
United States 


363 
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TABLE 16 


Country in which degree was taken - number of 
SIUC UISLD BON aie SL ea eee 
professionals associated with scientific activities 
aT 


in each degree level; 


BACHELOR MASTER DOCTORATE 


COUNTRY 


Australia 

Canada 

China (Peoples Rep)- 
Germany (Fed. Rep.)- 
Germany (East) 
Hungary 

India 

Netherlands 

Poland 

Romania 

South Africa 

United Kingdom 
United States 
Yugoslavia 


DEGREE 
TOTAL 


NO. OF 
PROF. 


mh 
FPORNRF RFP REP NWHENF ON 


489 


TOTAL PROFESSIONALS - 1064 


COUNTRY 


Belgium - 
Canada - 
Germany (Fed. Rep.)- 
Germany (East) - 
Hungary 

India 

Iran 

Ireland 

Netherlands 

Poland 

Sweden 

Turkey 

United Kingdom 
United States 

USS io. Re 


NO. OF 
PROF. 


1 
148 


Nor 
WWOFRNNHN RP RRND HE 


212 


COUNTRY 


Australia 

Belgium 

Canada - 
France - 
Germany (Fed. Rep.)- 
Germany (East) 
Greece 

India 

Japan 

Netherlands 

New Zealand 

Poland 

South Africa 

Sweden 

Switzerland 

United Kingdom 
United States 
Veoeouls 


NO. OF 
PROF.. 


143 


we 
NFR rFNOrFWHNAW 


ro) 
PO 
nnn 


363 
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TABLE 17 
Highest degree - number of years working in the 


Department since graduation - number of professionals 


associated with scientific activities; 


BACHELOR MASTER DOCTORATE 


NO. OF YEARS NO. OF NO. OF YEARS NO. OF NO. OF YEARS NO. OF 
IN DEPT. PROF. IN DEPT. PROF. IN DEPT. PROF. 
0 = 29 0) = 12 0 5 nk 
1 = 54 1 = 32 1 = 49 
2 = 46 2 = 27 2 z 29 
3 = 25 3 = 23 3 eS 
4 = 17 4 = 12 4 Sk 
5 = 8 5 = 7 5 Eosla 
6 = 8 6 = 13 6 = Yd 
7 = 17 7 = 11 7 =. SiS 
8 = 19 8 ~ 8 8 Be aly 
9 S 15 9 = 6 9 aay 
10 = 16 10 = 9 10 eel 
11 = 9 11 i 6 ll = 8 
12 = 12 12 = 5 12 = 6 
13 = 13 13 . 3 13 = 9 
14 = 21 14 = 2 14 = 9 
15 = 13 15 = 2 1s Egle! 
16 = 22 16 = 7} 16 = at 
17 = ll 17 = 8 17 = 5 
18 = 18 18 - 7 18 ee La 
19 2 24 19 = 3 19 = 8 
20 = 23 20 = 4 20 Sele: 
21 = 15 22 = 3 21 = 6 
22 = 16 26 = i 22 = 5 
23 ~ 13 38 = 1 23 = 5 
24 = 5 25 - 4 
26 - 3 26 = 3 
27 = 4 28 = 1 
28 = 1 30 = 1 
30 = 3 31 = 1 
32 = 3 32 = 4 
33 = 2 35 = i 
37 ~ 2 39 = 1 
38 = 2 
41 = 1 
DEGREE 
TOTAL 489 212 363 


TOTAL PROFESSIONALS - 1064 
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TABLE 18 


Highest degree - number of years working since graduation - 


number of professionals associated with scientific activities; 


BACHELOR MASTER DOCTORATE 


YRS. WRNG. NO, OF | YRS. WRNG. NO. OF | YRS. WRNG. NO. OF 
SINCE GRAD. PROF. SINCE GRAD. PROF. SINCE GRAD. PROF. 


0 - 16 0 - 5 0 - 2 
1 - 28 1 - ae! 1 - 16 
2 - 25 2 - 20 2 - 24 
3 - Zo 3 - 13 3 - 18 
4 - 16 4 - 16 4 - 16 
5 = Sf 5 - 5 5 - 18 
6 ~ Z 6 - 10 6 - 24 
7 = 16 7 - 9 i - 1S 
8 - 13 8 - ) 8 - 15 
9 - 10 9 - 9 9 = 5 
10 - 5 10 - 17 

11 - 8 11 - 9 

12 - 4 EZ - 10 

1 - 2 13 - 18 

14 ~ S 14 - 1S 

15 - 8 15 - 12 

16 - 6 16 - 13 

17 - 15 yi - 16 

18 - 8 18 - 15 

19 - ii 19 - i 

20 - 8 20 - 10 

21 - 6 21 - . F! 

22 - 2 22 - 7 

23 - 1 23 - 6 

5 I 25 . ES 

9 7 26 - 1 

6 1 27 - 2 

1 2 28 ~ 6 

8 S 29 - 2 

3 2 30 - 2 

8 2 31 - 2 

7 1 32 - Z 

5 1 33 - i} 

5 Z 34 - 5 

8 1 35 - 2 

4 1 3€ - 2 

37 - 2 id 
38 - 3 2 
39 - 3 1 
40 - 2 1 
41 - 1 2 
45 - al 1 


DEGREE 
TOTAL - 489 212 363 


TOTAL PROFESSIONALS = 1064 
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TABLE 19 


Highest degree - average age; 


j BACHE LOR MASTER DOCTORATE 
NO. OF NO. OF NO. OF 
AGE PROF. AGE PROF. AGE PROF. 
69 68 69 


= 1 - 2 . 1 
68 F 2 65 2 1 68 : 1 
2 64 2 1 67 3 1 
1 63 = 1 65 - 1 
1 60 2 1 64 : 1 
4 59 = 2 63 4 4 
4 58 2 3 62 E 2 
5 57 “ 2 61 : 3 
6 56 : 1 60 : 2 
6 5S = 2 59 : 1 
6 54 . 2 58 3 3 
53 . 3 57 z 3 
52 * 6 56 = 4 
51 : 3 55 . 7 
50 s 7 54 . 6 
49 - 4 53 - 4 
48 . 6 52 : 6 
47 “ 7 51 7 
46 . 7 50 5 
45 6 49 3 
44 = 6 48 4 9 
43 “ 5 47 : 8 
42 . 7 46 : 9 
41 ‘ 4 45 ‘ 18 
40 ‘ 6 44 . 10 
39 2 8 43 : 19 
38 : 1 42 4 11 
37 : 7 41 Z 12 
36 . 6 40 : 16 
35 be 5 39 z 10 
34 2 3 38 2 17 
33 = 8 37 - 10 
32 : 6 36 - 15 
31 : 9 35 : ll 

30 2 8 

29 2 15 

28 = 9 

27 : ll 

26 : 12 

7 

1 

i 


DEGREE 
TOTAL - 489 212 363 


40,9 38.7 40.2 


AVERAGE AGE 


TOTAL PROFESSIONALS _ 1064 
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TABLE 20 


Percentage of professional staff associated with scientific 


activities able to operate effectively in English and French, 


les 


by highest degree. 


Percentages of employees who speak, read and write English 
and French: 


Bachelors Masters Doctors All 


English only 51.0% 42.0% 22.0% 40.0% 


French only 0.2 0.0 0.0 Oa 
Both 14.2 6 17.6 135: 


Percentages of employees able to operate effectively in French: 


Bachelors Masters Doctors All 


Speak, read and write 14.2% 7.6% 17.6% 13.5% 

Speak and read, only 22 457, Sess Sie) 

Write and read, only Hos 3.8 6.9 6.5 

Speak, only 052 0.9 0.0 0.3 

Read, only 24.0 41.0 48.0 35.8 . 
Write, only 0.4 0.0 0.0 On2 


All employees, except one, are able to speak, read and write English. 


(A) 
(B) 


Science Policy 
TABLE 21 


Number of professionals associated with scientific 


activities who, since graduation have been employed by 


industry, provincial governments or other federal 


agencies, by universities, or who have been supervised 


students. 
ACTIVITY NO. OF 
PEOPLE EMPLOYED 
UMIVErSaty TOACNINg, Sessa <o-00 vce co cews eee vie css 225 


Part time university teaching since employment 
with federal government ........-ssseecsecrnencece 127 


Supervision of graduate work since employment 


with federal government .......ccvcrecveraneseees 149 
Employed by provincial government .......+++++-+ 116 
Employed by private industry .......+.sseeeeeeeee 363 
Employed by foreign government .......++e+eeeeees 86 
Employed by International agency .....+.++++eeee- 21 
Employed by Canadian agency other than 

present department ..... sce eee eee ee cece eereeeeeee 168 
Ot eG arate: custo ei vracetenersiclafs, aletoun: cheers lelerdiaretw muciatarcereve ie eisrerere “i 
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TABLE 22 


Expenditures associated with scientific activities ($000's) 


Functions 


as ee 


1963-64 1965-66 


15,204 17% 620sy 2353012 


32.2 33.9 28.4 
10,587 » 1, 323°59720 
22.5 ALS 19.0 
3,936 4,821 5,767 
8.3 9.3 6.9 
280 304 926 
0.6 0.6 iid 
280 305 357 
0.6 0.6 0.4 
257 436 703 
0.5 0.8 0.8 
30,544 34,809 47,085 
47,179 51,986 83,015 
TABLE 23 


1963-64 1964-65 1965-66 


1966-67 


70,338 
101,277 


1967-68 


1,600 
1.5 


82,963 
110,226 


> 


1968-69 


1962-63 
(1) Intramural R&D 14,241 
% of Total (Dept.) 28.1 
(2) Data Collection 55259 
% of Total (Dept.) SON 
(3) Scientific Infor- 
mation Sealey ss 
% of Total (Dept.) 6.9 
(4) Testing § Standard 267 
% of Total (Dept.) O25 
(5) Support-R&D-Industry 267 
% of Total (Dept.) 0S 
(6) Support-R&D-Univ. 126 
% of Total (Dept.) Oe? 
TOTAL (Functions) 33,655 
TOTAL (Department) 50,677 
Scientific discipline 
1962-63 
(1) Engineering §& 
Technology 4,133 
(2) Natural Sciences: 
Agricultural 
Sciences ~ 
Astronomy 1,169 
Atmospheric 
Sciences 283 
Biological Sciences 128 
Chemistry 638 
Mathematics - 
Oceanography 11,514 
Physics 696 
Solid Earth 
Sciences 14,723 
(3) Social Sciences: 
Demography 25 
Economics 344 
TOTAL 33,653 


1,205 1,433 2,439 
335 444 516 
133 143 209 
665 2h6., 0 1 a8 

7,364 9,514 12,612 
726 802 1,067 
15,341 16,447 21,798 
27 37 47 
339 377 606 
30,544 34,809 47,085 


57,297 


Areas of Application 


1962-63 
Nuclear Energy 229 
Space Travel § Comm. 187 
War and Defence 25593 


Agriculture (incl. 
fisheries & forestry) 4,047 


Construction 549 
Transportation 15,875 
Telecommunications 187 
Industry 14,209 
Econ. §& fiscal policy 106 


Regional Development 


Other: 
Development and 
management of Resources 5,607 
Development of: 
Water Resources - 
Energy Resources me 
Astronomy §& 
Geophysics 467 


TOTAL 
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TABLE 24 

1963-64 1964-65 1965-66 
235 274 440 
193 229 390 


2,637 3,355 4,298 
348 451 578 
1,276 41,6274 2,220 
193 229 390 


5,790 6,507 7,428 
= : 4,587 
482 574 976 
30,544 34,809 47,085 


1966-67 


1967-68 


1968-69 
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TABLE 25 


Water and Coordination of Renewable Resources Programs (Sector) 


Total budget and exnenditures associated with intramural research and 
development ($000's) 


1962-63 1963-64 1964-65 1965-66 1966-67 1967-68 1968-69 
Sector Total 11,325 7,208 9,389 26,029 32,001 42,189 49,838 
% of Total (Dept.) 22.3 15.3 18.1 31.3 65e1 41.6 44.0 


Sector Intramural R&D" 1,150 1,248 2,492 4,921 6,883 11,995 16,244 
% of Total (Sector) 10.1 a UAE) 26.5 18.9 POEs) 28.4 32.0 


* Includes pro-rata 
share of Dept'l 
Admin. expenditures 


TABLE 26 


Operating and capital funds expended by Units responsible for scientific aetivities 
($000's) 


a 


1962-63 1963-64 1964-65 1965-66 1966-67 1967-68 1968-69 


Mineral Resources Br.O. 422 415 453 502 594 975 1,015 
ob 2 - - 2 - - - 

Energy Development 0 - - - - - - 300 
Ge - - - - - - - 


Surveys § Mapping Br.0. 6,464 6,511 6,367 7,609 8,272 9,320 11,097 
oe 209 168 223 417 453 752 901 


Geol. Surv. of Can. 0; 5,772 \%62300"° "6,491 "6,898 “P°7, 255 “8797585 eo, o76 


Cc 379 265 364 751 2,349 631 980 
Mines Branch 0. 4,682 4,800 5,160 5,806 6,188 6,850 7,563 
@ 401 455 468 817 562 638 1,007 

Observatories Br. Oi, al ails 1,928 2,018 2,385 2,607 3,219 3,807 
(ce 520 482 848 2,473 2,770 2,164 1,422 

Polar Cont. Shelf O.: 1,435 1,382 1a 1, 281 1782 1,585 1822 
Proj. CG. 175 139 68 71 117 34 216 
Marine Sciences Br. 0. 5,388 6,032 6,862 8,066 9,055 Po55 15,110 
Cem G02 932 DeS2 3,496 7,069 8,705 5,671 

Inland Waters Br. ) “s = = 3,662 4,447 72237 811,250 
Gc - - = 625 1,059 4,522 5,528 

Policy & Planning Br. 0 = = = 94 254 401 4,045 
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APPENDICES: 
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18.—Brief submitted by the Department of Fisheries, Part III: Depart- 
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Aird 

Belisle 
Bourget 
Cameron 
Desruisseaux 
Grosart 


MEMBERS OF THE SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 


The Honourable Maurice Lamontagne, Chairman 


The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Hays O’Leary (Carleton) 
Kinnear Phillips (Prince) 
Lamontagne Robichaud 

Lang Sullivan 

Leonard Thompson 
MacKenzie Yuzyk 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday 
September 17th, 1968: 


“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the 
requirements of the new scientific age and, without restricting the gen- 
erality of the foregoing, to inquire into and report upon the following: 


(a) recent trends in research and development expenditures in 
Canada as compared with those in other industrialized countries; 


(b) research and development activities carried out by the 
Federal Government in the fields of physical, life and human 
sciences; 


(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups in 
the three scientific fields mentioned above; and 


(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the purpose 
of the inquiry; 


That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Com- 
mittee, to sit during sittings and adjournments of the Senate, and to 
adjourn from place to place; 


That the papers and evidence received and taken on the subject 
in the preceding session be referred to the Committee; and 


That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear, 
Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phillips 
(Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 
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Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 
“With leave of the Senate, 


The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 


Resolved in the affirmative.” 


ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


THURSDAY, December 12th, 1968. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 10.00 a.m. 


Present: The Honourable Senators Lamontagne (Chairman), Belisle, 
Bourget, Grosart, Kinnear, MacKenzie and Robichaud. (7) 


Present but not of the Committee: The Honourable Senators Carter, Kinley 
and McGrand. (3) 


In attendance: Philip Pocock, Director of Research (Physical Science). 
The following witnesses were heard: 


DEPARTMENT OF FISHERIES AND FORESTRY: 

Dr. A. W. H. Needler, Deputy Minister; 

L. S. Bradbury, Director, Industrial Development Service. 
FISHERIES RESEARCH BOARD: 


Dr. F. Ronald Hayes, Chairman; 
Dr. W. Robert Martin, Assistant Chairman; 
Dr. Henri A. Favre, Member. 


(A curriculum vitae of each witness follows these Minutes) 


At 12.25 p.m. the Committee adjourned until 3.30 p.m. this day. 


AFTERNOON SITTING 
The Committe resumed at 3.30 p.m., the Chairman, Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Lamontagne (Chairman), Belisle, Bour- 
get, Grosart, Kinnear, Lang, Leonard, MacKenzie, Robichaud and Yuzyk. (10) 


In attendance: Philip Pocock, Director of Research (Physical Science). 
The witnesses at the morning sitting were further questioned. 
The following is printed as appendices: 


15.—Statement by Dr. A. W. H. Needler, Deputy Minister, Department 
of Fisheries and Forestry. 

16.—Brief submitted by the Deparement of Fisheries, Part I: Introduction. 

17.—Brief submitted by the Department of Fisheries, Part II: Fisheries 
Research Board of Canada. 
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18.—Brief submitted by the Department of Fisheries, Part III: Depart- 
ment of Fisheries of Canada. 


At 5.25 p.m. the Committee adjourned to the call of the Chairman. 


ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 
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CURRICULUM VITAE 


Needler, A. W. H. Born in August, 1906, at Huntsville, Ontario. Son of 
George Henry Needler, former Professor of German at University of Toronto. 
Educated at University of Toronto Schools. Married 1st, Alfreda Alice (died 
1951), daughter of C. J. Berkeley, Nanaimo, B.C., May 30, 1930; Three children: 
Mary, George, Edith; 2ndly, Nina M. Parker, March 20, 1953; Two children: 
Duncan, David. B.A. from University of Toronto, 1926. M.A. from University 
of Toronto, 1927. Ph.D. from University of Toronto, 1930. D.Sc. (Hon.) from 
University of New Brunswick, 1954. Volunteer investigator, then full-time 
biologist, with Fisheries Research Board in P.E.1., 1924-1929. Scientific Assis- 
tant, Fisheries Research Board, 1929-1930. Assistant Zoologist, Fisheries Re- 
search Board, 1931-1937. Associate Zoologist, Fisheries Research Board, 1937- 
1939. Chief Zoologist, Fisheries Research Board, 1939-1941. Director, Atlantic 
Biological Station, 1941-1954. Concurrently Assistant Deputy Minister, Fish- 
eries, 1948-1950. Director, Biological Station, Nanaimo, 1954-1963. Deputy 
Minister, Fisheries, 1963-1968. Deputy Minister, Fisheries and Forestry, 1968. 
He was a member of the Committee on Fisheries Statistics, North American 
Council on Fisheries Investigations, 1928-1939; and Adviser to the Inter- 
national Passamaquoddy Fisheries Commission, 1931-1934. In 1945 he was 
Secretary to the Fisheries Committee, lst FAO Conference at Quebec, and 
member of the Canadian delegation, 2nd FAO Conference, Copenhagen, 1946; 
and was Scientific Alternate Chairman, Atlantic Herring Investigation Com- 
mittee, 1944-1950. He was a delegate to the Northwest Atlantic Fisheries 
Conference, Washington, 1949, and first Chairman of the resulting Committee 
on Research and Statistics, International Commission for ‘Northwest Atlantic 
Fisheries, 1951-1954. He was Federal Government member, P.E.I. Fisheries 
Development Committee, 1951-1955; appointed Chairman, FAO Advisory 
Committee on Marine Resources in 1963, also appointed Chairman, Inter- 
national North Pacific Fisheries Commission in 1963. In 1966, he was elected 
Chairman, FAO’s new Committee on Fisheries. His work has covered many 
areas of fisheries research, such as oceanography, haddock ecology, life 
history and migration, fisheries statistics biological study, Atlantic oyster 
ecology; and has directed research on salmon, groundfish, herring and other 
potentially important fish of the Pacific Ocean. He was made an officer, Order 
of the British Empire, in recognition of his work in fisheries during World 
War II; and is a Fellow of the Royal Society of Canada. ; 


Bradbury, L. S. Born June 12, 1913, at Bay Roberts, Newfoundland. Educated 
in St. John’s, Newfoundland and Boston, Mass. Married to Margaret Brophy; 
four children, William, Jean, Paula and Robert. From 1936 to 1949 held 
responsible positions with the Newfoundland Fisheries Board in connection 
with the Newfoundland and Labrador fisheries. He was Newfoundland trade 
representative in the West Indies for seven years while he was serving with 
the Board, and was stationed in Jamaica and Puerto Rico. In 1949, after the 
union of Newfoundland with Canada, he became Director of Newfoundland 
Fisheries at Ottawa for the federal Department of Fisheries, serving in that 
capacity until 1952 when he was appointed the Department’s Area Director in 
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Newfoundland. In February 1955 he was appointed Director of the Department’s 
Industrial Development Service in Ottawa, his present post. In 1952 he was 
made Chairman of the Newfoundland Fisheries Board, and after the Board 
became an agency of the Department of Trade and Commerce, he continued in 
that office until 1959, when the Newfoundland Fisheries Board Act was 
repealed by the Parliament of Canada. In 1936 he was the Newfoundland Gov- 
ernment appointee to the Co-operative Extension Course of St. Francis Xavier 
University, Antigonish, N.S. From 1953 to 1955 he was a Canadian Commis- 
sioner on the International Commission for the Northwest Atlantic Fisheries 
(ICNAF). He has also served as a member of the Newfoundland Fisheries 
Loan Board. In 1966-67 Mr. Bradbury was a Canadian member of the Fisheries 
Committee of the Food and Agriculture Organization of the United Nations, 
Rome. He is chairman of the Interdepartmental Committee on Fisheries Devel- 
opment, the Industrial Development Section of the Federal-Provincial Atlantic 
Fisheries Committee, and of its Conference Co-ordinating Committee. He is 
also a member of the Federal Interdepartmental Committee for the Newfound- 
land Household Resettlement Program. 


Hayes, F. Ronald: Chairman, Fisheries Research Board of Canada. Born at 
Parrsboro, Nova Scotia, April 29, 1904. Education: Halifax Academy and 
Pictou Academy; B.Sc., Biology, Dalhousie University, 1926; M.Sc., Biology, 
Dalhousie University, 1927; Ph.D., Oceanography, University of Liverpool, 
1929: Rockefeller Foundation Post Doctoral Fellow, University of Kiel, 
1929-30; D.Se., University of Liverpool, 1948: Hon. Li.D., Dalhousie University, 
1964; Hon. D.Sc., Memorial University of Newfoundland, 1964. Appointments: 
Dalhousie University, Associate Professor of Zoology, 1930-48; Professor of 
Zoology, 1949-59; Director, Institute of Oceanography and Chairman of the 
Division of Biological Sciences, 1959-64: Vice-President, Dalhousie University, 
1963-64: Chairman, Fisheries Research Board of Canada since 1964. Scientific 
and Professional Societies: Fellow, Royal Society of Canada, 1946; Chairman, 
Animal Biology Section, Royal Society of Canada, 1963; Member, Fisheries 
Research Board of Canada, 1955-64; Member, National Research Council of 
Canada, 1959-64; President, American Society of Limnology and Oceanography, 
1968. Publications: Approximately 50 publications in scientific journals in the 
field of marine biology. 


Martin, W. Robert: Assistant Chairman, Fisheries Research Board of Canada. 
Born in Toronto, Ontario November 25, 1916. Education: B.A., Zoology, 
University of Toronto, 1938; M.A., Zoology, University of Toronto, 1939; Ph.D., 
Ichthyology, University of Michigan, 1948. Military Service: RCAF Clinical 
Investigation Unit 1941-45. Appointments: Scientist-in-charge, Groundfish 
Investigations, Fisheries Research Board of Canada, Biological Station, St. 
Andrews, N.B., 1945-63; First Executive Secretary, International Commission 
for the Northwest Atlantic Fisheries, 1951-52; Assistant Chairman, Fisheries 
Research Board of Canada since 1963. Professional and Scientific Societies: 
Member, Canadian Society of Zoologists, American Fisheries Society, American 
Institute of Fishery Research Biologists. Publications: Approximately 40 papers 
in ichthyology and fisheries biology. 
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Favre, Henri A.: Professor of Chemistry, University of Montreal. Borne at 
Payerne, Switzerland December 4, 1926. Education: Primary and secondary 
schools in Payerne and Fribourg, Switzerland; Ing. Chem. Dipl., Swiss Federal 
Institute of Technology, 1948; D.Sc. Tech., Swiss Federal Institute of Techno- 
logy, Zurich, 1951; British Council Post Doctoral Fellow, University of Shef- 
field, 1951-52. Appointments: Assistant Professor, Dept. of Chemistry, Uni- 
versity of Montreal, 1952-57; Associate Professor, Dept. of Chemistry, 
University of Montreal, 1957-60; Professor, Dept. of Chemistry, University of 
Montreal since 1960; Director, Dept. of Chemistry, University of Montreal, 
1959-63; Dean and Director of Studies, Faculty of Science, University of 
Montreal, 1964-68. Scientific and Professional Societies: Chemical Institute 
of Canada, Division of Organic Chemistry, Secretary, 1954; President, 1955: 
Chemical Institute of Canada, National Counsellor, 1957-60; Director of Student 
Affairs, 1959-62: Member, Fisheries Research Board of Canada since 1965: 
Member, The Chemical Society, England: Fellow of the Chemical Institute of 
Canada. Publications: Approximately 20 publications in scientific journals in 
the field of organic chemistry. 


17—9 


: ad lat. sim 2 te et 
= ee hare + 
r te ee lls ownage’ Ga imald 
=<. a a loge l Pte ihe ee years 
' be ~ ciaaeaht onpaniiellihtmdeatatesti ae thie 

“ _ a eee ae sl mate tie salt er oe a 
‘ a anita Metal Bw whahadril a ae ee ry ¢ 
cog’ oteapyo 20, BiaR oH 1” 


at 


ee he Tung 


Rec *. Mii%S sc 


- 7 

<{ Se. 4. Se wae" aa 0 a 

ee eas Jad 
=> 7 7 Ly ae ' ¥ 
a ew A. 7 wes > 7 
hy uefa Sain ie: _ 
cmt rae ‘valine 7 ag 
Ss ji : Arpein a 

7 on 


ee ee 
Caatenies of tia, 5 - 
by eel a. PS doc@rarey Tverd ‘el | 


wa so St s—y yer illo feel Saat “ig 6; Chatrigen, | 
* ar ao. “ ier g AR a Pree | 
hay, . ote, ee Sdecsyiheny thy Coutell Bleek | 
tres Tao). it’), free ‘ph ano and Vneamagripigy i, | 


a ee 2 AA Ee 


u ° y AV VG o fi aaa 


ee bnds « “riuisq?: aipawen: swnirinb Dhégeanta inane ef Corieéee 
is os . o@cee Lewin a, itd | emnbpene YG Ae ee 


vise: (en. OM Tivedages (laheeity ef Tepenio, a+r er f 
ae ne 4 oneal, ee Mhitery (inner AAP Steet. 
os Te vale sogedeumaelige iehewstineallaietiyairire Cereuudsaty 


: ws Party Qmaae i mea “ oop, eapnene Stetion. St. 

: 4“, (ep a) Peed Fa dational Coe\mtiaion . 

Ce ew tae Pie wha pre foaw’ ptaarl Choalerhem, Pigleerlen 

ven So tT Seo ce ghitee et, titel aod Ethie Series = 
~— a 6 ot Atala, Cowan iia Dares, Aereriaam 
: be nts SS Graded, (NM cont ey Aeaprpadenmlaly, i i 
n Coclbyiryg ei: ‘> ules wm. er \ 
oo Oett ie. | 


THE SENATE 


SPECIAL COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


MORNING SITTING 
(First Session) 


Ottawa, Thursday, December 12, 1968 


The Special Committee on Science Policy 
met this day at 10 a.m. 


Senator Maurice Lamontagne (Chairman) in 
the Chair. 


The Chairman: There is a slight change in 
the program this morning, and one which I 
think will be more convenient to the mem- 
bers of the committee. We had intended to 
hear the Fisheries Research Board this morn- 
ing, and the Department of Fisheries this aft- 
ernoon, but since they both work together so 
closely, Senator Robichaud suggested that we 
hear them at the one time. They will make 
two opening statements, and then we shall 
have a general discussion with the two agen- 
cies. This, I think, will be more useful, and 
will provide for a more orderly discussion. 

So, I am pleased to welcome again this 
morning Dr. Needler, the Deputy Minister, 
who was with us yesterday as the Deputy 
Minister of Forestry. 

On his right is Mr. W. C. MacKenzie, Direc- 
tor of Economic Service. On my left is Dr. 
Hayes, Chairman of the Fisheries Research 
Board, and next to him is Dr. Martin, the 
Assistant Chairman. At the end is Dr. Favre, 
a member of the board and also Professor of 
Chemistry at the University of Montreal. 

With that introduction I understand that 
Dr. Needler will commence by making a brief 
opening statement. 


Dr. A. W. H. Needler, Deputy Minister, Fish- 
eries and Forestry: Mr. Chairman, I would 
not like to take up the time of the committee 
needlessly, and I think we have distributed 
an introductory statement which is applicable 
to the whole Fisheries ministry covering the 
activities of both the Fisheries Research 


Board and all other services. We have a fairly 
large volume which covers the activities of 
the Fisheries Research Board, and, naturally, 
it is the largest because the Fisheries 
Research Board is the organization which .car- 
ries out fisheries research. We have another 
smaller submission which describes some of 
the scientific activities of other branches of 
the department. As this general introduction 
has already been tabled I would not like to 
waste your time by reading it. You have 
doubtless read it already. 

I should like to point out one or two gener- 
al features. The Ministry of Fisheries in addi- 
tion to research, which is an important part 
of its activities, has the responsibility for the 
administration of the fisheries because the 
basic fisheries jurisdiction in Canada is feder- 
al. This contrasts with forestry, for example, 
where the basic jurisdiction is provincial. 


Originally, of course, the very first objec- 
tive that was given the department at the 
time of Confederation more than one hundred 
years ago was the protection of the resource, 
so we have the objective of maintaining the 
yield of fish, and the fish stocks. Fish, inci- 
dentally, under the Fisheries Act includes 
things that are not fish, such as lobsters, oys- 
ters, and whales. None of these things are fish 
to a biologist, but they are the object of 
fisheries. We have as an objective increasing 
these yields by various artificial means. We 
also have the objective of increasing the 
efficiency of the industry, to develop, demon- 
strate and introduce new fishing methods to 
attempt to bring new fish stocks into use; in 
other words, to have the fishing industry 
make the best possible use of the resource. 

We have another general field of responsi- 
bility which has to do with the fish processing 
industry and the control of quality, because 
under the Fish Inspection Act it is our re- 
sponsibility to inspect fish exported from 
Canada and imported into Canada, which 
enter into interprovincial trade. 
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In all of these activities we must have close 
contact and co-operation with industry, and 
in some of them with the provinces also. 
Indeed, in some cases the responsibility for 
certain of these functions, especially for the 
maintenance of the resource, has been dele- 
gated to the provinces. This is true of certain 
inland fisheries such as purely fresh water 
fisheries of provinces like Ontario. Neverthe- 
less, all these activities take place under the 
federal Fisheries Act, but even in this case I 
suppose the federal government department 
has the ultimate responsibility for seeing that 
the job is properly done. 

All these basic objectives and purposes of 
the Ministry of Fisheries require a scientific 
basis. It must be quite obvious that the con- 
servation of the resource, fish culture, or 
resource development as we call it now, the 
maintenance of quality, improvement of 
processing methods and improvement of 
fishery methods, now require a_ scientific 
basis. The research to provide this scientific 
basis is carried out by the Fisheries Research 
Board, and you will shortly hear from Dr. 
Hayes, chairman of the board. There are also 
some activities of a scientific nature associat- 
ed with the application of the results of the 
basic research, and we consequently have 
some scientific activities associated with fish 
culture, assessment and remedies, abatement 
of pollution. The processing industry inspec- 
tion of fish products even requires some tech- 
nical scientific work, and some of the 
exploratory matters, such as the development 
of new fishing methods, and so forth, also 
have a very close relation to research and 
scientific activities. 


A feature which is perhaps not highly 
developed but is perhaps a more important 
feature in fisheries than almost any other of 
our activities, is the international aspect. 
Fisheries are not merely a common property 
resource within the country, but fisheries of 
the oceans are common property resources 
outside of territorial waters in areas of spe- 
cial interest. In order to conserve such fisher- 
ies it is necessary to enter into many interna- 
tional agreements and have discussions and 
negotiations with other countries. There have 
been a number of international bodies, usual- 
ly called commissions, set up to arrange as 
far as possible for international action to 
maintain the yield from international fisher- 
ies. This also requires a great deal of scien- 
tific input from all the countries concerned, 
so that there are some scientific activities in 
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the various services of the Department of 
Fisheries as distinct from the Fisheries 
Research Board. 

In general, one might say that the depart- 
ment’s scientific activities are really based on 
the research carried on by the board. 

Mr. Chairman, I do not think I need take 
up any more of your time now. I understand 
that this document which has been distribut- 
ed is part of your committee’s record. 


The Chairman: Yes, this is part of the pro- 
ceedings. Thank you very much, Dr. Needler. 
We will now hear from Dr. Hayes. 


Dr. F. Ronald Hayes, Chairman, Fisheries 
Research Board: As Dr. Needler said, the 
Fisheries Research Board, about which I will 
speak, is the agency within the ministry re- 
sponsible for scientific research and its activi- 
ties are complemented, as was also noted by 
Dr. Needler, by several development pro- 
grams within the department. In fact, today 
the line between research and development is 
becoming increasingly blurred. 


Board Origin and Organization 

2. The Fisheries Research Board of Canada 
is the oldest Government-supported scientific 
board in North America. Since its creation in 
1898 it has been known by several titles and 
received its present name by act of Parlia- 
ment in 1937. From small beginnings, and 
pursuant to several amendments to the act, it 
has broadened in scope and undergone 
changes in organization. 


3. In its present form the board consists of 
a full-time chairman and up to 18 honorary 
members appointed by the minister for five- 
year terms, of whom at present ten are uni- 
versity scientists, seven are individuals select- 
ed from the fishing industry and one is an 
appointee from the Department of Fisheries. 


A week ago we sent out the annual report 
of the board, which was tabled some time 
before that in Parliament. In the front of this 
annual report there are listed the members of 
the Fisheries Research Board in 1967. There 
have been some changes. For example, Mr. 
Eriksen from Prince Rupert has_ been 
replaced by Captain Pallant from Prince Rup- 
ert. Mr. Guy LeBlanc from Quebec industry 
has been replaced by Mr. Blais from Quebec, 
and Mr. Russell from St. John’s, Newfound- 
land, another industry member, has been 
replaced by Mr. Pratt, also from St. John’s. 
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The list is otherwise substantially correct 
and it indicates that there is regional 
representation of industry members. For 
example, from the east coast there is Mr. 
Corney of Acadia Fisheries Ltd. and Guy 
LeBlane whose name I mentioned in connec- 
tion with the replacement in Quebec; Hazen 
Russell from the Bonavista Cold Storage Com- 
pany, St. John’s, Newfoundland and W. L. Wil- 
liamson of Conley’s Lobsters Ltd., St. An- 
drews, New Brunswick. Thus the industry has 
some direct input into the research policies of 
the department and we consider that this 
combined industry and university representa- 
tion should keep the board on the practical 
track and form a very good balance. 


The Chairman: Before you go on could you 
tell me if you are the only full time member? 


Dr. Hayes: I am the only full time member. 
The other members of the board are honorary 
members. 
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The Chairman: What about the assistant 
chairman? 


Dr. Hayes: The assistant chairman sits at 
board meetings, but is not a member of the 
board according to the act. Also the deputy 
minister—by tradition I think, since it is not 
in the act—sits at board meetings and with 
the executive of the board when it meets. 


4. The membership of the board is divided 
into three regional advisory committees— 
eastern, Central-Arctic and western—which 
meet once or twice annually with directors of 
FBR establishments and regional directors of 
the department to review proposals and 
budgets and to adjudicate regional priorities. 


At this point I will place on record a chart 
of the organization of the Fisheries Research 
Board of Canada. 
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4 
5. An executive committee, consisting of 
representatives of the regional advisory com- 
mittees with the chairman and the deputy 
minister acting ex officio members, estab- 
lishes national priorities. 


6. The full Board, at its annual meeting, 
receives reports from its committees and 
develops national policies. National policy 
recommendations for government action are 
submitted to the Minister of Fisheries 
through the deputy minister. Recommenda- 
tions not constituting change in national 
policy are handled through the chairman 
to the directors of the board’s research 
establishments. 


Research Establishments 


7. The board is unusual among comparable 
agencies in not having laboratories in Ottawa. 
The Ottawa staff of the office of the chairman 
has been kept small, with substantial authori- 
ty and accountability delegated to laboratory 
directors. Decentralization is considered 
essential for a proper research environment 
which, in turn, detemines whether the FRB 
can attract and hold good scientists. In large 
measure the regional distribution of the 
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board’s research establishments is determined 
by their proximity to major fisheries and/or 
water resource areas. Regions particularly 
suited to research activities are those which 
are in close contact with the fishing industry 
and preferably near academic institutions and 
the department’s regional offices. 


8. Using 1967 as a sample year, 40 per cent, 
of the board’s operating expenditures were 
made by five laboratories in the Atlantic 
Provinces (St. John’s, Nfid.; Dartmouth, N.S.; 
Halifax, N.S.; St. Andrews, N.B. and Grande- 


Riviere, P.Q.) Research activities in the 
Arctic (based at Ste. Anne de Bellevue, 
P.Q.) and in the Great Lakes, Prairie 


Provinces and N.W.T. (based at Winnipeg) 
accounted for 17 per cent of the expenditures. 
Two laboratories on the west coast (Nanaimo 
and Vancouver, B.C.) accounted for 33 per 
cent. Expenditures in Ottawa, including the 
offices of the chairman and editor and the 
university support program made up the bal- 
ance of 10 per cent of our expenditures. 


At this point I should like to place on the 
record a second chart. This is taken from our 
longer report and gives the distribution of 
FRB establishments across the country. 
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9. As mentioned by the deputy minister in 
his opening remarks, the sea is a common 
property resource; hence individual Canadi- 
ans have no adequate incentive to invest in 
the husbandry of its wealth and potential. For 
this reason, and because of the fragmented 
nature of the industry, there is no real alter- 
native to government sponsorship of fisheries 
research. Industry participation is limited to 
some product and equipment work by the 
larger companies, and trials with new or 
modified gear by occasional enterprising 
fishermen. The development services of the 
Department of Fisheries assist with applica- 
tions of research. Universities do some basic 
research which varies according to location 
and staff interests. Provinces and internation- 
al commissions deal with certain species (e.g. 
trout in most inland waters, Pacific halibut, 
two species of Fraser River salmon). Howey- 
er, the Fisheries Research Board has unique 
responsibilities, in developing research in the 
broad field of fisheries in Canada, which have 
been assigned by Act of Parliament. 


10. With its relatively small population, 
Canada cannot afford to emulate the United 
States or the Soviet Union in lavish support 
for all branches of science. Canada’s resources 
in men and money, its geography and its 
needs, all force it to concentrate on outstand- 
ing achievement in specialied fields. In keep- 
ing with this, the Fisheries Research Board 
has focused its attention on particular areas 
of scientific research. 

I would like to say, sir, that our future with 
respect to research and government research 
looks, as I have noted, somewhat different 
from that in most industrial work in which 
there is some reasonable hope that industries 
can take the bulk of the research effort from 
the Government. There is no expectation that 
research on populations of fish on the high 
seas will ever be handled by individual 
industries since they will never control the 
waters, and the results of their research could 
be used by any one in the world in interna- 
tional waters or by any Canadian in Canadian 
waters. Besides fisheries we have responsibili- 
ty to some other clients. 


Clients 


11. Some scientific boards, like defence, 
presumably exist solely to serve their minis- 
tries. Others, like the Medical Research Coun- 
cil, are totally separated. The major part of 
the FRB budget is for the direct use of the 
fisheries ministry but its fairly wide outside 
-connections also warrant mention. 
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12. Ministry of Fisheries. Sixteen for more 
nations fish the western north atlantic and at 
least four fish the eastern north pacific. To 
provide management and conservation there 
have been several treaties under which inter- 
national commissions have been set up. The 
FRB provides research and scientific advice 
to Canadian delegations for most of these 
bodies. Within Canadian waters the conserva- 
tion regulations for such forms as lobsters, 
oysters, herring and salmon are based partly 
on information supplied by FRB research. In 
fact FRB research plays a role, directly or 
indirectly, in the management of all marine 
commercial fisheries in Canada as well as 
sport fisheries in the Atlantic region. Much 
useful information is in turn derived by FRB 
scientists from observations on management 
practices of the Department of Fisheries. 


In the present state of fisheries we 
acknowledge any regulation which is passed 
by the Department of Fisheries, in a sense as 
an experiment which is worth observing as a 
research enterprise to see what results it will 
produce. 

Formal agreements regarding activities 
between the board and other organizations 
usually develop from commitments made in 
the national interest by the ministry in the 
course of international negotiations, or during 
federal-provincial discussions. The board par- 
ticipates, in varying degrees, by provision of 
scientific advice and/or data to commissions 
created by six multi-nation conventions, five 
conventions between Canada and the United 
States alone and to one of the special working 
committees of the Food and Agriculture 
Organization of the United Nations. 


13. The Fishing Industry. Since 1924 indus- 
try representatives have been active members 
of the FRB. Concurrently laboratories were 
established for the development, in close col- 
laboration with industry, of improvements in 
the preservation and processing of fish, and 
of new products from fish. The biological 
search for new stocks of fish to be exploited, 
and for means of increasing stocks of lob- 
sters, salmon, etc., is also of direct use to 
industry. 


14. Other Federal Agencies. The board has 
important formal connections with at least 
eight other federal agencies. These associa- 
tions encourage exchange of information on 
subjects of mutual concern and the provision 
of such advice to other departments as the 
FRB is qualified to give. Formal associations 
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exist with the Departments of National 
Defence, Indian Affairs and Northern Devel- 
opment, Health and Welfare, Agriculture, 
Forestry and Rural Development, External 
Affairs, Transport, and Energy, Mines and 
Resources. In respect to the last-mentioned 
department, that is, the Department of Ener- 
gy, Mines and Resources, the Prime Minister 
designated, in 1966, the Minister of DEM & R 
to “take a leading role in formulating and 
coordinating programs concerning water in 
Canada.” DEM & R proposes a Canada Water 
Act which is to provide coordinating machin- 
ery at federal and federal-provincial levels. 
Meanwhile, (1967), the cabinet has authorized 
an interim committee which, with its several 
sub-committees, is coordinating the work of 
federal agencies. The principal topic is water 
pollution control for which the best enforce- 
ment legislation is the Fisheries Act and in 
which the Department of Fisheries and the 
board have been active for many years, with- 
in the limitations of their budget allotments. 
The Ministry of Fisheries took the lead in the 
committee in presenting an adequate, inte- 
grated, inter-departmental program of anti- 
pollution research and pollution control suited 
to the Canadian economy, public desires and 
government, policy. 


15. Universities. The FRB has on occasion 
made its ships, laboratories and field stations 
available for research by qualified academics. 
It also operates a modest grant program 
designed to assist certain university depart- 
ments to improve the opportunities for 
graduate students to undertake theses in 
aquatic science. This policy regarding uni- 
versity support, though still in its early stages 
of development, has the particular aim of 
producing much needed recruitment of 
trained personnel with a bias towards renew- 
able aquatic resources. It is important that 
universities be equipped to provide the neces- 
sary graduate training for the interdiscipli- 
nary needs of FRB, and that students be 
encouraged to accept the challenge presented 
by fisheries research. The policy of the Board 
to strengthen its relationship to universities 
has a number of purposes: to increase the 
supply of high quality graduate students ori- 
ented towards FRB activities and make them 
aware of the material and intellectual possibi- 
lities of employment by the board; to increase 
within the universities active research in 
fields of interest to the board; to gain intellec- 
tual stimulus arising out of specialist consul- 
tation; and to encourage direct cooperation on 
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research projects between board and univer- 
sity staff or graduate students. 


16. The Provinces. West of New Brunswick 
and south of the Territories the stocks of fish 
in inland waters are provincially managed, 
but FRB has always done considerable fresh- 
water research on basic problems that are 
applicable to management. The provinces do 
virtually no product research. 


17. Responsibilities: According to the Fish- 
eries Research Board Act. “The board has 
charge of all Dominion fishery research sta- 
tions in Canada, and has the conduct and 
control of investigations of practical and eco- 
nomic problems connected with marine and 
fresh water fisheries, flora and fauna, and 
such other work as may be assigned to it by 
the Minister.” 


18. The Canadian Government has a re- 
sponsibility to know all that can be known 
about the total Canadian environment. This 
includes the vast Canadian bodies of fresh 
and salt water. These waters are unique to 
Canada, and while knowledge gained else- 
where may be useful on occasion, it can never 
be a substitute for detailed understanding of 
our own aquatic environments and the life 
therein. According to the act, the federal Gov- 
ernment originally delegated primary respon- 
sibility in these matters to the Fisheries 
Research Board of Canada. From time to time 
new agencies have been created to deal with 
special problems. Where responsibilities over- 
lap the FRB may participate in the new 
research or, to avoid duplication, its existing 
activities may be coordinated as required. 


19. It is not enough to be charged with 
responsibilities; it is also necessary to dis- 
charge these responsibilities through the best 
available means. The deployment by the FRB 
of limited resources has in the past brought 
notable returns in specific areas where defi- 
nite problems in aquatic resources demanded 
solutions. In large part these problems and 
successes resulted from the rapid change in 
the fisheries of Canada from fairly primitive 
harvesting operations to vertically integrated 
food industries. A relatively few talented 
scientists have thus brought the FRB to a 
position commanding respect from its interna- 
tional peers. 


20. As an interdisciplinary organization the 
FRB unites experience and motivation in 
diverse sciences for the study of water 
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resources. This approach is well illustrated by 
our knowledge that there are many altera- 
tions in microscopic aquatic organisms which 
subtly reflect deterioration in water quality. 
The cumulative expression of these altera- 
tions is readily recognized as “pollution”, but 
at this late stage not only are valuable fresh- 
water fisheries lost but the water itself may 
be lost as a social and economic resource. The 
few lonely complaints of a few years ago 
concerning loss and destruction of our fresh- 
water resources have become a chorus of bit- 
ter recriminations. Action must be taken, but 
the economic implications of comprehensive 
pollution control are so staggering that any 
proceedings must have a sound scientific 
basis. The fusion of available talents in phys- 
ics, chemistry and biology will enable FRB 
scientists to make substantial contributions, 
based on sound scientific principles, to a bet- 
ter understanding of water pollution and the 
effects of measures necessary for pollution 
control. 


21. The FRB’s activities used to be grouped 
in classical divisions of science, such as chem- 
istry, biology, oceanography. The FRB’s 
present activities range over a wide area, 
both scientifically and geographically. Scien- 
tifically they may be broadly defined under 
five categories: The environment, the 
resource, increasing the resource, harvesting 
and management, and commercial products. 
Few fields of research are covered in suffi- 
cient depth to have as great an impact on the 
fishing industry, or in this area of science, as 
would be desirable. 


Future Requirements 


22. The view of the fishing industry regard- 
ing fisheries research, as expressed through 
the Fisheries Council of Canada in 1967, is 
that research should be expanded, and that 
this should be done by the FRB with the 
cooperation of the Department of Fisheries, of 
provincial governments, and through stimula- 
tion of fundamental research at universities. 


23. It is likewise the view of the board that 
the research activities which have been men- 
tioned must be broadened and increased if 
Canada is to exploit its renewable common- 
property aquatic resources effectively. Some 
areas require special attention during the 
years immediately ahead, with a correspond- 
ing large increase in staff and facilities: 


(a) The special talents of FRB must be 


given the opportunity and scope for devel- 
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opment in respect to biological aspects of 
the urgent interdepartmental assault on 
freshwater and marine pollution. 

(b) In the face of ever increasing com- 
petition from foreign nations, it is vital 
that studies be expanded to develop utili- 
zation of poorly understood resources and 
reduce the cost of fishing for those 
resources which are already well utilized, 
particularly those over which Canada can 
maintain her sovereignty. 

(c) Work should increase to assure 
solution of vexing problems which con- 
tinue to stand in the way of effective 
positive measures to increase the supply 
of our most valuable species such as lob- 
sters, oysters and salmon. 

(dq) Again in response to mounting 
international competition, more research 
must be directed to the study of fish 
behaviour to provide a sound biological 
basis for development of new apparatus, 
techniques and tactics to increase the 
efficiency of our fishing industry. 

(e) Likewise, increasing competition at 
the international market place calls for 
increased work on the improvement of 
quality of existing products, and the 
development of new products from the 
great variety of organisms and biological 
materials available in the aquatic 
environment. 


24. In viewing these requirements, particu- 
larly respecting antipollution research, the 
base of the board’s responsibilities must be 
broadened—beyond the sole consideration of 
fish and fisheries—to include a large and 
active share in the responsibilities for water 
resources generally. 


25. Closer collaboration with universities is 
essential, not only to assure the continued 
supply of talented recruits to fisheries 
research but also to encourage active partici- 
pation by universities in studies fundamental 
to the understanding of fishes and their res- 
ponses to their environment. 


26. To meet the expanded requirements and 
broadened base of fisheries research, the 
board foresees the need to increase ‘wet’ 
laboratory facilities, experimental tanks, etc. 
and also to build up a fleet of modern 
research vessels to conduct FRB work and to 
supply the needs of university scientists. 
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27. It is asserted that if we are to meet 
these expanded responsibilities, annual 
expenditures must be doubled or trebled dur- 
ing the next decade. With an enlarged budget 
we would still expect, as at present, to limit 
our efforts to uniquely Canadian fields where 
outstanding achievements for Canada are 
most likely to emerge. 


Thank you, sir. 


The Chairman: Thank you, Dr. Hayes. 
Some of you around this table will undoubt- 
edly recognize the member of the committee 
who will initiate the discussion this morning. 
Senator Robichaud. 


Senator Robichaud: Thank you, Mr. Chair- 
man. First, may I join with you in welcoming 
the Deputy Minister of Fisheries, Dr. Needler, 
and members of his department, as well as 
Dr. Hayes, the Chairman of the Fisheries 
Research Board and the representatives of 
that board. I am also very thankful to you, 
Mr. Chairman, for having agreed to amend 
our agenda so that we could have before us 
together the department and the Fisheries 
Research Board. I would say that we are for- 
tunate in having as deputy minister of the 
department Dr. Needler who, as you will note 
from his curriculum vitae, has spent 40 of his 
48 years of service with the Fisheries 
Research Board. Incidentally, I might point 
out that in the late 1930s and early 1940s I 
happened to serve on Fisheries Commissions 
with Dr. Needler. 


It is also important to note the close rela- 
tion between the department and the board. I 
recall when I was an employee of the depart- 
ment in the middle 1930s, when I was 
employed as a fisheries officer responsible for 
conservation and protection measures, that 75 
per cent at least of my activities were with 
members of the Fisheries Research Board. So 
it shows that for many years there has always 
been a very close relation between the board 
and the department. 


Before I proceed with some detailed ques- 
tions, I would ask Dr. Hayes, who has men- 
tioned that the board also consists of 
representatives of the fishing industry, which 
as he has stated is of some advantage to the 


board, how often do the board members 
meet? 


Dr. Hayes: There is an annual meeting of 
the board required under our act which takes 
place usually in the first half of January. 
‘That is the only occasion, which is necessitat- 
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ed legally when the full board meets. In addi- 
tion to that, the regional advisory committees 
meet once or twice a year. They usually meet 
at one or other of our laboratories or some- 
where where an installation is being set up or 
an experiment is being carried out. For 
example, Professor Favre’s committee met 
last June at Heming Lake, in northern 
Manitoba, where we have had experiments 
going for some years. 


At meetings of this sort they examine the 
work of the station and at the same time the 
directors from the station involved meet with 
them and have a general discussion of their 
problems. So the advisory committee will 
usually meet twice a year and the full board 
once in addition to special consultations from 
time to time. 


Senator Robichaud: The board having such 
close relations with the department, could 
you elaborate and tell us how you determine 
your policy or how you select specific proj- 
ects? Are they influenced by the department, 
are they done at the request of the depart- 
ment or the ministry or are they initiated 
altogether within the board itself? 


Dr. Hayes: No, sir. They may come from 
various sources. I would say that most of the 
projects which are adopted by an advisory 
committee will reach them from the directors 
of the laboratories who invariably have more 
things to propose than there is budget to 
accommodate. These are screened initially by 
the advisory committee. In addition, we have 
recommendations from the other agencies of 
the ministry coming in and we may have 
requests from agencies of government outside 
the ministry, federal or provincial. Something 
may come as a result of international commit- 
ments between Canada and the United States 
to set up research, and we are then instructed 
as a research agency to carry out work, let us 
say, on the distribution of some species of 
Pacific salmon on which there is some debate 
going on with the United States, with Russia, 
or with Japan regarding fisheries. 

From all these varieties of input of sugges- 
tions, the advisory committee makes its selec- 
tion and these selections and priorities go 
then to the executive committee of the board 
which again has to prune them to the budget 
and which makes a final selection on a 
national basis. 


Senator Robichaud: You have mentioned 
the budget. Remarks or statements have been 
made at different times to the effect that the 
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amount of money spent by the Department of 
Fisheries or by the Fisheries Research Board 
in relation to the value of Canadian fisheries 
is relatively high. For example, the landed 
value of Canadian fisheries is approximately 
$150 million a year for a commercial value of 
$300 million. Would you comment on this 
statement? 


Dr. Hayes: I think we have considerably 
wider responsibilities than fisheries. If you 
try to consider such a problem as the national 
sovereignty on the continental shelf, for 
example, in which Canada must show its 
activity and dominant activity, you will see 
that our responsibilities are considerably wid- 
er. We must be the people out there with the 
ships and with the crews conducting the 
investigations on the floor of the sea with its 
animal populations from our side, while oth- 
ers are concerned with the mineral resources, 
and so on. 

We are also concerned with pollution, and 
will be more -heavily concerned. This is 
not a Fisheries problem, but we have 
connections with other government depart- 
ments such as Northern Affairs and we are 
invited to report on the capacity of the lakes 
to support, for example, a population of 
Eskimos in certain areas of the country. 
Canada’s responsibility for developing the 
north in which we participate is not calcula- 
ble in terms of fish returns, and so I think 
the board has very much broader respon- 
sibilities than can be calculated by a simple 
formula regarding the landed value of fish. 


Dr. Needler: Mr. Chairman, may I add a 
point on this? I think the $300 million level of 
commercial fisheries value which Senator 
Robichaud mentioned is true enough, but I 
think also there is another value which is 
very difficult to assess but which is growing 
very rapidly, and that is the recreational 
value of fish, and many of these stocks with 
which the department is concerned are very 
important in that field. It is quite possible 
that 25 years from now these values may 
support more people than commercial fisheries 
in some areas. This is another important 
responsibility we have because we are re- 
sponsible for stocks from this point of view as 
well as from the point of view of commercial 
fishing. 


The Chairman: I know some of the salmon 
in the lower St. Lawrence and in the Gaspé 
area are very expensive—to certain fishermen. 
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Senator Robichaud: I have one question 
respecting personnel. I understand that the 
Fisheries Research Board is considered, and 
this was mentioned yesterday by another 
departmental official who appeared before us, 
as an “exempt establishment,” if I can use 
that expression; in other words, that the scien- 
tists are not selected through the normal 
channels of the public service commission. 
Can you tell us if there is any advantage to 
this procedure, and if you recommend this 
system? 


Dr. Hayes: I think historically in Canada 
the board council type of management such 
as we have in the National Research Council 
and the Defence Research Board has had a 
greater level of flexibility, and also I think 
somewhat greater financial rewards for the 
scientists employed than has been the case for 
those agencies which were part of the public 
service. We have prided ourselves that not 
only for our scientists but also for our techni- 
cal assistants we have operated on the merit 
plan rather than on the job rating plan. I 
believe the general tendency of pressure in 
the public service is to evaluate a job and say 
“This is a janitor of a small building, and 
that job is worth so much, and the only way 
to get more is to become a janitor of a larger 
building and transfer.” But we know that in 
evaluating scientists you have to say “If this 
man is good, then we pay him what he is 
worth.” We presume he is doing good scien- 
tific work and we apply this principle to our 
technical and support staff as well as the 
higher grades of research scientists. The job 
rating value plan is probably all right in 
Ottawa in which there is a large group among 
which a man can move, but with dispersed 
laboratories such as we have, if we have a 
man in Nanaimo and we say “You can get 
him a better job as long as he moves to New 
Brunswick” this is not a very flexible system. 
I believe that as regards the higher grades of 
scientists of Ph.D. calibre and above, begin- 
ning this year, 1968, the public service is 
introducing conditions of labour which com- 
pare quite favourably with those of the 
boards. But I don’t know that they are apply- 
ing this merit principle yet to support staff. 
But if they catch up with the boards probably 
one can look for a diminution in the advan- 
tage, at least I certainly hope so. As a 
Canadian I would like to see the whole public 
service scientific group come up to the condi- 
tions which are enjoyed by the board council 
type of scientist. So far we have been better 


off. 


2536 


The Chairman: But in addition to the finan- 
cial advantages, do you find that operating on 
a board system you have more flexibility, and 
also in hiring people and making exchanges 
within universities and industry? 


Dr. Hayes: I wonder if I could ask Profes- 
sor Favre to comment on the board system in 
its broader aspects. 


Dr. Henri A. Favre, Member, Fisheries 
Research Board, and Professor of Chemistry, 
University of Montreal: It is very difficult to 
answer because I think it is a matter of 
efficiency. When the board was established 
very little research was carried out in Cana- 
da, and then it was, I think, quite necessary 
to have an independent system and a very 
strong participation from people really 
acquainted with resource problems and 
resource management. I would say that, like 
Dr. Hayes, I do not see the purpose of keep- 
ing these things going on, because I think 
research now is becoming a real national 
enterprise and an endeavour. I think all scien- 
tists should be on the same footing. There- 
fore I would not say it is necessary for the 
board as long as we have the guarantee that 
the mechanism will keep these people happy 
and productive. As I said it is really a matter 
of efficiency. 


Senator Robichaud: I have a related ques- 
tion to Dr. Needler concerning the depart- 
ment. On page 6 of Part III of the submission 
of the Ministry of Fisheries there is a portion 
which reads as follows: 


The department’s competitive position 
might be strengthened if prospective 
recruits, or perhaps more properly, the 
most promising ones, could be assured of 
sound career growth patterns. Moreover, 
the services of some highly qualified 
personnel might be retained if the 
department were given reasonable lati- 
tude to pay its scientific personnel 
according to their worth. 


Could you give us some specific examples, 
Dr. Needler, where the department has had 
preblems? I understand that in some research 
branches of the department, the Industrial 


Branch, for example, such problems have 
existed. 


Dr. Needler: Well, Mr. Chairman, I find it 
difficult to give detailed examples. In general 
at the moment we are trying to improve the 
academic background and the, shall we say, 
technical or scientific competence of research 


Special Committee 


in a number of our services. This is true in 
inspections where we want to have a higher 
proportion of the people with some bacterio- 
logical training, for example. This is true in 
our need to have biologists, capable biolo- 
gists, in the application of results of research 
to fish culture techniques. I know that in the 
latter case it has sometimes been difficult to 
get what appeared to us to be comparable 
salaries to scientists in the academic world or 
scientists employed by other government 
agencies such as the research board itself. 
There seems to have been a tendency to 
regard the applied scientist as a sort of lower 
animal as compared with the research scien- 
tist, whereas I think it could be stated that in 
Canada research is in better shape than the 
application of science in the applied science 
field. 

To my mind, although I was the Fisheries 
Research Board Director for over 20 years, I 
think it requires extremely able people to 
apply scientific results in such matters as fish 
culture and so forth; and although their abili- 
ties are different, their abilities may need to 
be just as great as those of*research scien- 
tists, and it is in these cases that we find, in 
discussing salary levels, it is rather difficult 
for us to pay the good people to get them into 
these fields. We have discrepancies. For 
example, at the moment people with compa- 
rable responsibilities in biology—I suppose I 
might be biased, I am a biologist—but people 
with comparable responsibilities and academ- 
ic qualifications are paid less than engineers 
and doctors. Engineering and medicine seem 
to be fields where the application of science 
has paid very well, but applied biologists seem 
to be sometimes classified as rather lower 
grade, and I do not think this is good for the 
country. This is really what we have in mind. 


Senator Bourget: Who decides that? Is it 
the Civil Service? 


Dr. Needler: I think it is a combination of 
the Public Service Commission and the 
Bureau of Classification Revision of the Treas- 
ury Board. But I feel very strongly that if 
we are going to make good use of science we 
have to pay the people who can translate 
research results into valuable activities about 
as much as we pay the research people. 
Otherwise we will only get the dregs, and 
this is the field that is weakest at the present 
time. 
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Senator Robichaud: I only have two more 
questions, Mr. Chairman, and then I feel I 
should leave the field free to my colleagues 
who, I am sure, have many questions to ask. 


The first one is on pollution, referred to in 
both briefs, the one from the department and 
the one from the board. Could you tell us, Dr. 
Hayes, how long the Fisheries Research 
Board has been concerned with pollution, and 
also give us some details as to what lines of 
investigation are currently being pursued? 


Dr. Hayes: Yes, sir. I believe our first 
paper on the subject of pollution was pub- 
lished by a man who was then chairman of 
our board, Dr. A. P. Knight, in 1901, and we 
have been publishing research articles in this 
field ever since, so we have quite a history. 


Our area of concern is in the division of 
responsibilities among several federal depart- 
ments and it is with living materials in the 
water, including bacteria which decompose 


the bottom sediments, nuisance growths of 


algae which cannot be disposed of and cause 
unpleasant smells in water which is of recrea- 
tional interest as well as that of fish. 

As Dr. Needler mentioned in his introduc- 
tion, the only federal legislation, outside of 
navigable waters, which can be used to pre- 
vent pollution is concerned with the fitness of 
the water for fishes, and we are working on 
the general line of thinking that if water is fit 
for fishes it is probably pretty good water for 
recreational purposes generally. 

Undoubtedly, if this sort of matter comes 
into legal disputes in the courts, there will be 
questions on how much of various substances 
can be tolerated and on what level they can 
be considered to be pollutants; and we have a 
responsibility I think, in a general way to 
define the level of pollution for various 
classes of substances which are deleterious to 
fish—for example, oil refinery effluents or pulp 
mill effluents. There is a certain level which 
could be argued by lawyers in the courts, 
if one had evidence. We have a responsi- 
bility to know what is happening to living 
organisms as a result of this. 

We would also like to develop some way of 
getting rid of these growths of algae. These 
are terminal growths. Most of the plants 
developed get eaten up and come into the 
metabolic system of a lake and get into end 
growths, like blue-green algae which are 
nuisance growths. 

There are, broadly speaking, two kinds of 
pollution. One, the introduction of poisons 
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which may be heavy metals from zinc or iron 
mills, mine tailings, and so on, on the one 
hand, or maybe DDT kinds of insecticides. 
The other kind is over-fertility of the lakes, 
and over-fertility does not necessarily destroy 
the fish population but usually knocks out the 
game fish in favour of fish which up to the 
present have not been so highly preferred in 
Canada. 


This process of enrichment by nutrients 
where there is a dense population around, as 
in the Great Lakes, is very imperfectly 
understood, and I think we have the responsi- 
bility of understanding this process of the 
enrichment of lakes and of bringing it under 
control. It is often things like phosphates and 
nitrates, where population surrounds a body 
of water. 


Senator Robichaud: My last question is to 
Dr. Needler. Again, with regards to pollution, 
you have mentioned that the department has 
certain authority, under the Fisheries Act to 
take action. Has the department been active 
in this field? Is action being taken regarding 
the construction of pulp mills or mining 
developments on streams or rivers frequented 
by fish? Has the department taken any defi- 
nite action in this regard? 


Dr. Needler: Well, Mr. Chairman, the 
department, of course, does not want to get 
into court actions more often than 
necessary— 


Senator Robichaud: What about preventive 
action? 


Dr. Needler: —and, indeed, the legislation 
is such that the department finds it rather 
difficult to prevent pollution. In other words, 
the federal government’s permission is not 
required to introduce effluents. But industrial 
establishments or, indeed, any other that can 
be shown to have introduction pollution 
which damages fisheries, are subject to cer- 
tain penalties. Sometimes there have been 
prosecutions of this kind but, in general, we 
try to work with the industry. This requires 
some effort in making the necessary contacts. 
Indeed, it requires, in some degree, a good 
bit of co-operation with other agencies. We 
try to discuss plans at a very early stage. 

I would say that the pulp industry in the 
western part of Canada, for example, has 
made progress in this respect. It is usual now 
for anybody who proposes to build a pulp 
mill to discuss waste disposal with the 
department and with the experts in the field, 
and to provide, often at considerable expense, 
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means of taking care of waste so that it will 
not damage the fish. We consider that this has 
been done in at least two pulp mills on the 
Fraser River, which is an important river, 
and we hope it will be done by every pulp 
mill that establishes itself on that river. So, 
we are able in this way to prevent pollution 
at times. Actually, we would be in a better 
position if we had a little more preventive 
authority. I think this would be desirable. 


Senator Kinley: I should like to ask about 
the phenomenon on the Great Lakes with re- 
spect to salt water fish such as salmon and 
smelt, which are increasing so rapidly. In the 
United States there are many people who are 
interested in fishing... 


Senator MacKenzie: You are talking about 
the cohoe in Lake Michigan? Is there any- 
thing in this story, or is it a fish story? 


Dr. Needler: It is a fish story, but it is true. 
The State of Michigan introduced cohoe into 
the Great Lakes by planting eggs in the 
streams, and having the eggs hatch and go 
down to the lakes. The fish grew very rapidly 
and survived very well, partly because there 
is an excessive population of things called 
alewives which provide good food for them. 
Everybody hailed this as a very good thing 
because it might solve the nuisance problem 
of the alewives, as well as providing a big 
sports fishery. I think this might still be true, 
although I understand there is some doubt as 
to the effectiveness of the reproduction of 
these fish in the next generation. However, 
that is not certain yet. 

There may be considerable difficulty in 
providing large cohoe populations with suita- 
ble conditions for reproducing themselves in 
that area, but I am not saying that this is not 
going to take place. It is at too early a stage 
to know whether there is a big self-sustaining 
population. 


Senator Kinley: Have you any scientific 
thinking as to why a salt water fish that goes 
into the rivers to spawn and then goes back 
to sea can live in the waters of the lakes? It 
might be very cold water. Of course, the 
smelt increase very rapidly, and now the 
salmon are living off the smelt. That is one 
reason why they are growing so fast. Do you 
think the pollution of the lakes has anything 
to do with their growth? 


Dr. Needler: Mr. Chairman, as Dr. Hayes 
said, pollution is fertilization in its early 
stages— at least, one kind of pollution is—but 
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it is not at all unusual for any of the fish in 
this general group of salmon, trout, smelt, 
and so forth to thrive in fresh water. There 
are, as I think most people are aware, land- 
locked Atlantic salmon that live their whole 
life through in fresh water, and the same is 
true of the sockeye salmon on the Pacific 
coast. As we know, there are smelts, which 
are mainly salt water fish, that spawn in 
fresh water, and also thrive in fresh water. 
Some of the trout go to sea, and some do not. 
So, in this particular group of fish it is pretty 
common for the adults to be able to live and 
thrive in fresh water. I would not think this 
would be true of some other groups. 


Senator Kinley: How do you account for 
the fact that the largest fish we have live in 
the Arctic waters? I am thinking of the 
whale, the trout and the Arctic char, which I 
think is a kind of trout. It seems to me that 
the fact that they grow there under such 
peculiar conditions is something we should 
know about. 


Dr. Needler: Mr. Chairman, I do not think 
there is any close correlation between ulti- 
mate size and latitude. Although there are 
large whales in the Antarctic as well as the 
Arctic, there are also large whales throughout 
other parts of the world, and there are also 
large fish of different kinds throughout the 
world, such as the tuna and the shark, which 
are tropical fish. So, I doubt the generaliza- 
tion. I would not think there is any correla- 
tion between size and latitude. 


Senator Bourget: There are less fishermen 
out there, I suppose. 


Senator Kinley: We have the biggest fish 
there too, such as the halibut and the whale. 
It is surprising to see the productivity of the 
sea in the north in those very cold waters. 
When you get down to the tropics you do not 
get such good fish. It seems that they need 
cold water. It is now said that the salmon is 
being exploited by Denmark off Greenland; 
that they have found that they concentrate 
there, and they have taken huge quantities. Is 
that true? 


Dr. Needler: I think they have been taking 
some Atlantic salmon off Greenland, but I 
would not characterize the amounts as huge 
quantities. They have taken, shall we say, 
seriously large quantities from our point of 
view, but these are not really Arctic waters. 
They are not very cold waters at the time the 
salmon are here. They are not Arctic waters. 
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Senator Kinley: And then shrimp was 
always supposed to be a warm water fish, 
but they have become abundant in northern 
waters. What do you say about that? 


Dr. Needler: Shrimp, Mr. Chairman, have 
always been abundant in northern waters. 
They are different species in different areas. 
The Gulf of Mexico shrimp which we get on 
our markets... 


Senator Kinley: Are they better shrimp? 


Dr. Needler: I would think that the north- 
ern shrimp that appear in our waters and 
Norwegian waters, which are the same spe- 
cies, are definitely superior to any others. 


Senator Kinley: I just want to say some- 
thing about pollution. Dr. Hayes said that we 
have been quite late in recognizing this prob- 
lem of pollution. I think the fishmeal business 
has been a great factor in preventing pollu- 
tion by the fishermen themselves. When they 
were cleaning fish they used to discard the 
waste in the waters over the pier head. The 
fishmeal business has been not only a great 
help to the fishing industry, but it is a great 
help in preventing pollution of that kind. 
What do you say about that, Dr. Hayes? 


Dr. Hayes: I am sure that the best method 
of preventing pollution is the prevention of 
things going into the water. By throwing in 
bits of unused fish is certainly a way to get 
this kind of additional fertilizer to the water. 
This is one of the troubles in the Great Lakes. 
They have been over-fertilized. As you say, 
in certain harbours where fish waste has gone 
overboard, a quite unpleasant situation can 
be alleviated by grinding up the whole fish 
into meal. Yes, this is true. 


Senator Carter: Looking through the brief, 
I see that on page 2 you refer to the five 
laboratories in the Atlantic provinces, includ- 
ing St. John’s. There is no mention of the 
laboratory established at Valleyfield. Can you 
tell me what happened to that? Is it operating 
now, has it been leased out, or what? 


Dr. Needler: Perhaps I could ask Mr. Brad- 
bury to answer this. It was not really a scien- 
tific laboratory. It was an experimental salt 
fish curing plant. Mr. Bradbury is Director of 
our Industrial Development Service. 


Mr L. S. Bradbury, Director, Industrial 
Development Service, Depariment of Fisher- 
ies: This was known as a fish processing 
experimental plant established at Valleyfield 
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in Newfoundland about 13 or 14 years ago. It 
was established at the time in order to carry 
out experimental work in the processing of 
mainly salted cod fish. However, other activi- 
ty was eventually undertaken at this plant. In 
the department we eventually reached the 
time when we had found all the answers to 
problems posed to us by the salt cod fish 
industry, so there was really no further need 
for this plant. In other words, we did not 
consider that it should any longer be a charge 
on the taxpayer, and for this reason it was 
leased to commercial interests about three 
years ago. 


Senator Carter: Was it never under the 
auspices of the Fisheries Research Board? 


Dr. Needler: No. 


Mr. Bradbury: As in other activities, we 
did have the full co-operation of the Fisheries 
Research Board technological stations. 


Senator Grosart: Like Senator Carter, I do 
not like to eat and run, but I do have a 
commitment elsewhere. I should like to put 
this question to Dr. Hayes. I sense throughout 
your statement, and occasionally in the larger 
submission, some doubt whether the 1966 
decision that the Minister of Energy, Mines 
and Resources “take a leading role in for- 
mulating and co-ordinating programs con- 
cerning water in Canada” was a wise deci- 
sion. You say elsewhere that the best enforce- 
ment legislation is in the Fisheries Act, and 
you make similar comments at other places. 
Are you satisfied that this is working out 
well, having the leading responsibility with 
the Minister of Energy, Mines and Resources 
in this area? 


Dr. Hayes: This is asking a public servant 
to comment on government policy. We accept 
governmnt policy and undertake to make it 
work. We are co-operating effectively, accord- 
ing to the policies of the Government, with 
the agencies which have been designated to 
do certain jobs. 


Senator Grosari: You say on page 5: 
The Ministry of Fisheries took the lead— 
in presenting an adequate, integrated, 
inter-departmental program of anti-pollu- 
tion research and pollution control suited 
to the Canadian economy, public desires 
and Government policy. 


What happened to that? 
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Dr. Hayes: The co-ordinating authority is 
the Ministry of Energy, Mines and Resources. 
I think what was meant by “taking the lead” 
was that the Ministry of Fisheries presented 
its brief and program before either of the 
other major federal departments, namely the 
Department of National Health and Welfare 
and the Department of Energy, Mines and 
Resources. The Ministry of Fisheries brief 
then went in, and eventually was joined by 
other similar ministry proposals, in the field 
of health from the Department of National 
Health and Welfare, and from the Depart- 
ment of Energy, Mines and Resources in the 
fields of chemicals, geology and the physical 
side of pollution control. These are being put 
together in a major national proposal. Since it 
is the Great Lakes, there is also a high 
interest level from the Province of Ontario. 
This provincial concern is also taken into the 
consolidated report, which will include all the 
efforts of all the ministries and also the eco- 
nomic and sociological aspects as well as the 
scientific ones. We put in a ministry proposal 
in which the research activities of the Fisher- 
ies Research Board would be combined with 
the control and development activities of the 
resources development agencies for the coun- 
try. That is what has happened to it. 


Senator Grosart: In this committee I am 
sure we are all looking for exactly what you 
have described here, a “program of anti-pol- 
lution research and pollution control,” which 
in your words is “adequate, integrated and 
inter-departmental.” Does such a thing exist? 
Is this an entity? Is it a dream? 


Dr. Hayes: No, there is something having 
some resemblance to the Fisheries Research 
Board that has been sponsored by the Depart- 
ment of Energy, Mines and Resources, 
consisting of representatives of the federal 
agencies concerned, of Ontario, and some uni- 
versity representatives to look into pollution 
research. There are also some economists, 
because it is not only the scientific side but 
the economic aspects, and they are interested 
in research. I am not sure whether it has 
gone to the Treasury Board yet, but there is 
either in preparation or possibly prepared a 
document which incorporates our ministry 
proposal, which is referred to there, with 
other ministry proposals to make this inte- 
grated document. I do not know what the 
status of it is now. Perhaps Dr. Martin does. 


‘Dr. W. Robert Martin, Assistant Chairman, 
Fisheries Research Board: It is in a final 
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stage of preparation and I think we can look 
forward to seeing the final document within 
the next two or three months. 


The Chairman: Before the decision was 
taken in 1966, could you describe the interest 
that the Department of Energy, Mines and 
Resources had in water, oceanography, I pre- 
sume, and possibly also hydrology? 


Dr. Hayes: For very many years the 
Department of Energy, Mines and Resources 
was concerned with hydrographic services, 
tidal predictions, maps and charts. Up to a 
dozen years or so ago the Fisheries Research 
Board had responsibility for oceanographic 
research in Canada and this blew up during 
the war in relation to the needs of the Navy 
and we had a heavy commitment for meeting 
the needs of defence as well as fisheries and a 
general division was made at that time under 
which the physical oceanographic defence 
needs would be transferred to the Depart- 
ment of Energy, Mines and Resources and that 
would be concerned with biological matters. 
We have a joint interest in the environment 
since populations of fish in their migrations 
and distribution are related to the boundaries 
of water masses and also the detection of 
submarines as relevant to the boundaries of 
water masses and we have a joint investiga- 
tion with the Department of Energy, Mines 
and Resources in this area on the Atlantic 
coast and the responsibilities have been taken 
over pretty well by that department. On the 
Pacific coast the Fisheries Research Board is 
still engaged on oceanographic research. 

At the time this agreement was made a 
dozen years ago the Great Lakes pollution 
problem became a very major national matter 
and when it did come up the whole question 
was reconsidered and the division made, con- 
cerning the living aspects of pollution 
research in living materials. The physical end 
is being cared for by the Department of Ener- 
gy, Mines and Resources so pollution work 
and oceanography in fresh water and— 


The Chairman: I would like to pursue this. 


Senator Grosart: The final part of my ques- 
tion arises from the fact that yesterday I was 
seeking information on the degree of 
mechanism and control of co-ordination in 
this pollution area from the witnesses of the 
Department of Energy, Mines and Resources. 
I am surprised that, if my recollection is cor- 
rect, we had no mention then of the proposed 
Canada Water Act which Dr. Hayes’ sub- 
mission describes as one proposed by that 
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department to provide co-ordinating machi- 
nery at the federal-provincial level. Can you 
tell us anything about the Canada Water Act? 


Dr. Hayes: It has not been tabled and I do 
not Know whether Dr. Martin can add any- 
thing to that statement or Dr. Needler. 


Senator Grosart: You say the Department 
of Energy, Mines and Resources “proposes” 
this? 


Dr. Needler: I think it is may be a little bit 
wrong for us to discuss a proposal by another 
department at this stage. 


Senator Grosart: It is here in your brief. 
The Chairman: It is just referred to. 
Senator Grosart: That is enough to start us. 


The Chairman: I do not think you will go 
into orbit. It was a nice try. 


Senator Grosart: I defer to your ruling, Mr. 
Chairman. 


Senator Belisle: Thank you very much, Mr. 
Chairman. I realize that Sudbury is not 
known as the Honolulu of the United States 
but is well known as a fishermen’s paradise 
and we do get big ones. We may not get them 
as big as the species Dr. Needler referred to 
as whales, but we do enjoy having these 
facilities to spend our extra nickel. Coming 
back to a more serious note since fisheries 
are a common property resource no one can 
establish property rights; no individual can 
refer to a fish bank as his. There will be a 
tendency for a society to invest too much in 
fishing efforts to get the fisheries available, 
consequently there will be too much resource 
invested in fisheries and one might expect 
that the regulations should attempt to limit 
the entry in this industry, but if there is such 
regulation what are the criteria? How are 
they used? 


The Chairman: This is regarding entry into 
the industry. 


Dr. Needler: I think that is quite clear that 
when you have a common property resource, 
as long as the exploitation pays, people will 
keep rushing in on their own accord until it 
reaches just a very doubtful economic level 
and barely pays. This has happened in the 
case of fisheries on which the market has not 
limited it especially and of course we have 
not got around to international limitation of 
entry to fisheries yet, although this is under 
serious discussion. Some way of limiting the 
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fishing effort has been discussed internation- 
ally by a number of international commis- 
sions and by the Food and Agriculture 
Organization in the United Nations, but this 
has not come to fruition yet. 


We introduced just this year a form of 
limitation of entry into the salmon fishery 
industry on the Pacific coast in which studies 
indicate that there are more than twice as 
many people, equipment, and fishing effort 
involved as would be needed to harvest the 
resource fully. 


The Chairman: Twice as much. 


Dr. Needler: At least twice as much and I 
think this is similarly true of certain other 
fisheries. 


Senator Robichaud: Lobsters. 


Dr. Needler: So we have been taking steps 
in this direction, but so far the only step that 
has been taken has been a moratorium on 
new entry. On the Pacific coast this has been 
done by having a moratorium on an increase 
in the number of salmon fishing boats. 


Senator MacKenzie: You licence the boats? 


Dr. Needler: The boats are registered and 
licenced and the salmon fishing boats are 
really in a different class. Those which are 
rather small participants in the fishery are 
allowed to remain until these facilities disap- 
pear. The others can be replaced. Eventually 
steps should be taken to reduce these num- 
bers and there are various devices which 
might be used to do this in a just fashion, 
although I must say that the various interests 
involved in different groups of fishermen 
have different ideas as to what would be the 
best mechanism. One would be for some 
agency of the Government to buy up the 
licences, make an offer to buy licences. 


Senator MacKenzie: Is it your department 
that issues the licences? 


Dr. Needler: Yes. 


Senator MacKenzie: Therefore you control 
the number of fish. 


Senator Robichaud: Maybe you should give 
us as an example of control the salmon fisher- 
ies on the Atlantic coast where there is real 
control. 


Dr. Needler: We have had strict control of 
entry into the salmon fishery on the Atlantic 
coast for urgent conservation reasons and we 
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have not allowed new licences. This has been 
licences to fishermen. This, I think, is a prob- 
lem that will increase in importance because 
it has been the experience of the world that 
the larger the population the more fisheries 
you will have. 

The fisheries in the inshore waters of Japan 
have become extremely extensive; more so 
than ours. As our population increases the 
fisheries will become more extensive. Over 
the decades one fishery after another will 
reach this stage where it will be necessary if 
the fishery is to be economic. There is anoth- 
er reason also for the reduction in the num- 
ber of salmon fishing units, that is, that with 
an excessive number of fishing units, man- 
agement becomes very difficult. 

Salmon management is based essentially on 
discovering how many spawners are needed; 
and this is so regulating the fishery as to let 
the optimum number of spawners through. 
This can be done only by a pretty detailed 
and continuous contact with the fishery, 
which indicates it is the only way of discover- 
ing how strong the runs are and what is 
happening to them. The number of fishing 
units in the salmon fishery has become so 
excessive on the Pacific Coast that there are 
cases, even with fairly large runs, where in 
order to let enough spawners through it has 
only been possible to permit fishing for one 
or two days a week. And when this happens 
it increases the difficulty of achieving a good 
management, which is to let the optimum 
number of spawners through but on the other 
hand not to curtail the fishing unnecessarily. 
If they were fishing for five days a week, this 
would be much easier to do. So there is a 
conservation reason and an economic reason 
for this kind of limitation. 


Senator Robichaud: Is it not a fact that on 
the Atlantic coast, going back to the control 
of salmon fishing, there is a limited number 
of licences, and no new entries are permitted 
in the commercial salmon fishery on the 
Atlantic coast—unless in the case of 
replacement? 


Dr. Needler: That is true. 


The Chairman: If you have succeeded in 
doing this on the Atlantic coast, why do you 
find it more difficult to apply it on the Pacific 
coast? Are there political factors? 


Dr. Needler: I think it is difficult on both 
coasts, but this sort of project is not easy, in 
the sense that it is very difficult, in these 
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cases, to find some solution that pleases 
everybody. As a matter of fact, I think it is 
impossible to find a solution that pleases 
everybody, you have to have some sort of 
compromise. The Pacific coast salmon indus- 
try is so much bigger that all of the pressures 
and the differences of opinion are very much 
better developed. This has been under consid- 
eration on the Pacific coast for a good many 
years. Finally, action was taken this fall. The 
first step, in other words, a moratorium on 
new entry. This will have to be followed by 
some steps which may be rather gradually 
but effectively leading to some reduction in 
the number of units. 


Senator Belisle: What I say is very compli- 
mentary, because I have observed in the last 
two days that you are a very kind, courteous 
and careful diplomat. Would you comment on 
the future of the 80,000 fishermen? I know 
the minister has expressed a view, at least I 
read it in the Globe and Mail, and he is 
optimistic about it. Do you feel that way? 
Should the licences be reduced again? 


Dr. Needler: I think that as fishing becomes 
more efficient, and it is steadily becoming 
more efficient just as in the case of farming, 
fewer people will make use of this particular 
resource. I think that actually the big pro- 
blem and essentially the reason for not moving 
too fast is that these people who have made 
their livelihood in fisheries for generations, 
some of them, have to be taken care of in one 
way or another. 

As a matter of fact, the Government has 
made some approaches or some attempts to 
make it easy for people to move out of a low 
income occupation in fisheries, to be trained 
and to move into a better occupation. Espe- 
cially, in some areas where the educational 
level is rather low and where the traditional 
attachment to the area and to the occupa- 
tion is rather high, this has got to be a slow 
process, it has to be a process which is slow 
enough to make this kind of adjustment 
possible. 


Senator Belisle: If this 44-mile limit were 
set in the mouth of bays, I believe it is not 
settled, would it give more freedom to our 
fishermen, or more fishing, do you think? 


Dr. Needler: It would reduce the competi- 
tion to some extent. 


Senator Belisle: Is there some invasicn—I 
mean, from outside, within the 12-mile limit? 
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Dr. Needler: Mr. Chairman, we are getting 
into a rather complicated subject. At the 
moment, I would say there is very little seri- 
ous difficulty in enforcement, from this point 
of view. People are not entering territorial 
waters, or our 12-mile limits, illegally, to any 
great extent. There are a few infractions but 
these are taken care of. When Canada 
announced its 12-mile fishing zone it also 
announced that it would discuss with nations 
which had customary or historic fisheries 
within this zone, that it would discuss with 
those nations such matters as the phasing out 
periods and so forth and also there has been 
some discussion regarding claims to bodies of 
water. I know that Senator Robichaud is lis- 
tening to this, and it may be he is glad that I 
am answering. I do not know. Our 12-mile 
zone was established and by regulation. 


Senator MacKenzie: That was done unilat- 
erally, was it not? 


Senator Robichaud: Which is an interna- 
tional practice also. 


Senator MacKenzie: It applies to some 
countries, but it has never been ratified by 
law. 


Dr. Needler: There are too many remarks. 
May I finish? The countries which has histor- 
ic fisheries were temporarily exempted from 
the 12-mile limit. They were temporarily 
allowed by the regulation under the Coastal 
Fisheries Protection Act to enter these zones 
as long as these negotiations were continuing. 
So, they have been there legally during 
negotiation. On the other hand, the twelve 
mile zone has been enforced against the new 


entrants like the USSR and others. 


Senator Belisle: Thank you. I gather it 
would be easier skating if I go back to the 
brief. 


The Chairman: I agree with you. 


Senator Belisle: The objectives mentioned 
explicitly at page 4 seem to be directed to the 
maintenance and improvement of yields, of 
fishing effort, to the efficiency of the industry, 
and to the control of the industry. Since you 
have singled out the need for regulations, 
could you elaborate on the reasons which 
make the regulations of the fisheries neces- 
sary? Moreover, what form does this regula- 
tory activity take? Is the purpose to limit the 
amount of fishing effort, or is it to help any- 
body entering this industry? 
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I know that you partly answered this a 
while ago, but could you elaborate on it? 


Dr. Needler: Mr. Chairman, it is rather 
difficult to generalize because there are a 
number of reasons for fisheries regulations. 
One of the purposes of the regulations is to 
maintain the stocks. Biologists have their 
jargon just like management consultants, 
scientists and others, and one of their phrases 
is “maximum sustainable yield”. One of the 
purposes of the regulations has been to so in- 
fluence fishing as to produce the maximum 
yield from the fisheries over a long period. 

Initially, this has been done by such mea- 
sures as regulations preventing people from 
taking small fish at a time when their growth 
is at its maximum—that is, when the fish are 
growing faster than they are dying off—or 
when their value is low. We have size limits. 
There have been measures to prevent the tak- 
ing of fish during periods when they are par- 
ticularly vulnerable. There have been closed 
seasons imposed. 

Now, there have been other regulations 
which are really based on economic reasons, 
and in this respect I can cite some of our 
lobster regulations which are designed to have 
people catch lobsters at a time when they are 
valuable, and to avoid taking them when too 
many of them have been moulting and their 
shells are soft, and that sort of thing, or to 
avoid taking them when they come into com- 
petition in our big market in the United 
States with the peak of the catches in Maine. 
These regulations are imposed for economic 
reasons. Historically, these are the two kinds 
of regulations. 

I have mentioned already that in a fishery 
that is as well understood and as intensive as 
the Pacific salmon fishery we have a pretty 
good idea of what the optimum numbers of 
spawners are, and we regulate to let those 
through. We have other regulations which we 
would like to modify, and which have arisen 
from conflict of interests between groups of 
fishermen. A fisherman using one kind of 
gear often does not like fishing with another 
kind of gear. It is felt that there is some 
conflict here, and the department has been 
called upon sometimes to impose regulations 
to prevent such conflicts. Some of these are, 
you might say, based on public demand rath- 
er than on a firm conservation or economic 


reason. 


Senator Belisle: I have two more questions. 
At page 5 of Part I you say that the FRB has 
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the dominant responsibility for the research 
of the Department of Fisheries. Does this 
agency have any autonomy to launch any 
independent research project? If so, is the 
board, which is composed of 18 members 
selected from universities, government, and 
industry, supposed to define the priorities for 
such research of a more curiosity-oriented 
nature? Js this, in fact, the case? 


Dr. Needler: I am not sure that I under- 
stand your question. 


Senator Belisle: The question is this: Does 
this agency have any autonomy to launch any 
independent research project, apart from any 
suggested by the universities? 


Dr. Needler: Oh, yes. 


Senator Robichaud: I believe Dr. Hayes 


touched on that point. 


Dr. Hayes: Yes, we receive information and 
suggestions from a variety of sources, and 
these are screened, and the ones that appear 
to be most in the national interest are accept- 
ed and proceeded with. The board, in this 
sense, orients all of its projects, but it has... 


The Chairman: The Department has noth- 
ing to do with this? 


Dr. Hayes: Ultimately. The board is 
administering a fraction of the budget, and it 
carries out such work as it is directed to 
carry out by the Minister. So, to this extent, 
the minister directs the board to do some- 
thing, but, in general, the department’s views 
about the necessities are known, and so are 
the views of the board’s directors and other 
agencies, and out of this comes the program. 
But, there is an influence of various—I 
should say, in terms of physics, that the 
activities of the board are a vector of the 
number of forces that drive it in the direction 
in which it goes. 


Dr. Needler: Mr. Chairman, might I say 
just one word on this. I think it is very easy 
to under-estimate the impact of the other 
parts of the Fisheries Ministry on the board 
program, if one does not understand that 
there is very, very close contact between the 
personnel of the Research Board and the 
departmental personnel at all levels. I have 
been a director of a board research station 
long enough to know that the ideas of the 
board’s scientists themselves as to what needs 
to be learned are influenced to quite a degree 
by these contacts with departmental people at 
all levels. So that some of the projects that 
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Dr. Hayes characterized as being proposed by 
the directors and scientists of the Fisheries 
Research Board are also influenced quite con- 
siderably by a knowledge of what the indus- 
try’s problems are through the department. It 
is really quite a close relationship. 


The Chairman: But you have no power of 
review as deputy minister over the decisions 
of the board in terms of the research 
projects? - 


Dr. Needler: Only because 
minister’s relationship with 
who, of course, has that power. 


Senator Belisle: We heard yesterday and 
today that your funds are limited, and quite 
rightly so, but I was surprised to read in 
paragraph (4) at page 57 of Part II that as an 
achievement in basic research the FRB has 
been responsible for the production of a num- 
ber of textbooks. Is this really relevant to 
your function? Are these text books for 
trained biologists at the primary or secondary 
level? 


of the deputy 
the minister, 


Dr. Hayes: These are not text books for 
university students. One is on the fishes of 
the Atlantic coast, and one that is in the 
course of preparation is on the fishes of the 
Pacific coast. They are types of books of this 
nature. They are not elementary text books 
for university students, but reference works 
of a systematic nature. It could be argued 
that some of these could have been put out by 
the National Museum of Canada, but the 
board has a long history of interest in the 
systematics of fishes. 


Dr. Needler: The last two mentioned are 
books on methods which are essential for the 
board’s own work, and even for the depart- 
ment’s work. They are for fisheries especially. 
Methodology of Assessing the Dynamics of 
Exploited Fish Population is simply a book on 
the sort of things a board has to do in devel- 
oping conservation recommendations. 


Senator Belisle: Could this information not 
be given to the Queen’s Printer and have the 
Queen’s Printer print the book? 


Dr. Needler: 
Queen’s Printer. 


These are printed by the 


Senator Bourget: If an industry comes to 
the Fisheries Research Board and asks you to 
undertake special research, would the indus- 
try share in the cost of the studies made? 
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Dr. Hayes: The industry? 


Senator Bourget: The industry. If it were a 
special problem they have to face? 


Dr. Hayes: I do not recall any instance in 
which we have ever received a cash contribu- 
tion from the industry, but I am subject to 
amplification on that. 


The Chairman: You are giving something to 
them. 


Dr. Hayes: Yes. We have worked sometimes 
in industrial laboratories. 


Senator Robichaud: They make the facili- 
ties available? 


Dr. Hayes: They make available their 
facilities. For example, we have a board 
researcher stationed in Lunenburg attached to 
the St. Andrews laboratory, who is conduct- 
ing his research there with permission. 


Senator Kinley: Do the industry pay him? 
Dr. Hayes: He is an employee of the FRB. 
Senator Kinley: At Lunenburg? 

Dr. Hayes: Yes, that is the man. 


Senator MacKenzie: We are always learn- 
ing something. 


Dr. Hayes: We conduct on-premises 
research, for example, into methods of refrig- 
eration and preservation, but I do not think 
we have received a cash return. 


The Chairman: You would appreciate these 
applications in terms of your own priorities 
when they come from industry as from any 
other source? 


Dr. Hayes: That is correct. For example, 
the east coast industry requested us to make 
an analysis of herring meal and its food val- 
ue, nutritional value, properties and so on. 
We in our turn asked the Department of 
Agriculture in the University of British 
Columbia, who were conducting feeding ex- 
periments with these materials on poultry and 
so on, to conduct the feeding experiments for 
us, 


Senator Bourget: Does the industry help by 
giving grants, subsidies or bursaries to stu- 
dents in universities? 


Dr. Hayes: No, sir, I do not think so. 


Senator MacKenzie: B.C. Packers did pro- 
vide some money for this kind of work, and 
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it was because of the contributions made that 
we were able to bring Professor Hoar out in 
the first instance to the west coast. The 
industry has also contributed to work in the 
Institutes of Fisheries and Oceanography. 


Dr. Needler: I believe the Fisheries Council 
has at certain times assisted students, but I 
think you would have to discover the details 
of this from them. 


Senator Bourget: I was concerned more 
with industry and what the industry will con- 
tribute to the universities. 


Senator Kinnear: I do not think many have 
referred to pollution this morning, but 
throughout both briefs the subject of pollu- 
tion is ever present and I should like to rein- 
troduce it and ask something about the Great 
Lakes and southern Ontario. I notice that 
both Dr. Hayes and Dr. Needler talked about 
the over-fertilized lakes. I presume both were 
probably referring to Lake Erie. At one time 
it was a very lucrative lake for commercial 
fishermen but now it is not. There was in ita 
great variety of fish; when I was at school it 
was said there was a greater variety of fish in 
it than in any other lake known in Canada. 
Today the fish in Lake Erie have been deplet- 
ed quite rapidly, and I am afraid that part of 
the cause is pollution. Perhaps you would like 
to make an observation on that statement. 
Are we losing a great many varieties from 
pollution in Lake Erie? 


Dr. Needler: The pollution in Lake Erie has 
undoubtedly had some effect on certain spe- 
cies, and unfortunately on some of the species 
that are in greatest demand. 


Senator Kinnear: White fish for instance? 


Dr. Needler: Yes, and pickerel. Actually 
the total poundage of fish production from 
Lake Erie has gone down and we find our- 
selves faced with a marketing problem. 


Senator Kinnear: I was interested in the 
variety. If you want to get poundage all you 
have to do is think of smelts, which are 
dreadful. 


Dr. Needler: Well, Olmstead Fisheries are 
processing and selling them. I think it is 
undoubtedly true that some of the most 
prized species have been seriously affected. 
Dr. Hayes has already mentioned that one of 
the effects of over-fertilization of the lake is 
that some of the species we like best are 
those living in rather unproductive cold, clear 
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lakes, such as trout, and this sort of fish is 
often the first to disappear. 


Senator Kinnear: I am regularly asked, 
“Are the fish from Lake Erie good to eat?” 
This is a serious question. These people think 
the lake is not fit to swim in and they will not 
eat the fish from it. I should like to have your 
opinion on the quality. I know they are fit to 
eat, though I do not eat them. 


Senator Bourget: You do not take any 


chances. 
Senator Kinnear: No. 


Dr. Needler: Mr. Chairman, it is unfair to 
ask the Deputy Minister of Fisheries what 
kind of fish he likes! I am a great fish eater. I 
like all kinds of fish. I have had some fish 
from Lake Erie that I found excellent, even 
during the last month or two. 


Senator Kinnear: People ask me that all the 
time and I tell them they are fine, and also 
that you can swim in the lake. 


Dr. Needler: I think you are quite right. 


Dr. Hayes: Perhaps I could add a word. 
This is an extremely difficult question, 
because there are many parts of the world, in 
Asia and so on, where people are attempting 
to build up the fertility of lakes in order to 
get these kinds of fish that we in Canada do 
not consider the prized fish. If we could pro- 
duce a Lake Erie kind of situation in a great 
many parts of the world and obtain a supply 
of animal protein it would be considered a 
national triumph. We have so much excessive 
food that we say we will go to unproductive 
lakes and try to get out trout and something 
like this rather than increase the fish produc- 
tion by fertility. This is a national choice we 
make in Canada at this moment, but the 
question is a world question and is not at all 
clear. This is not called pollution in most 
parts of the world. 


Senator Kinnear: I understand that for 
instance one of the fishes we do not use in 
Canada very much is cod. This is a desired 
fish in many of the other countries. 


Yesterday we were told that the usual 
research on pollution was going to be post- 
poned indefinitely and I found that quite a 
shocking statement that we are going to post- 
pone solving the solution. 


The Chairman: I think you are slightly 
exaggerating what the Department of... 
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Senator Kinnear: Postponed indefinitely. 


The Chairman: I understand they are 
already doing some research but they have to 
postpone extending that kind of research. 
That is what I understood, but in any case 
this was a statement which was made yester- 
day afternoon by the people from the Depart- 
ment of Energy, Mines and Resources. 


Senator Kinnear: I imagine they are post- 
poning a permanent building in Burlington 
for their experiments, because we have been 
told they are in temporary buildings and have 
only one ship. I see that ship very often in 
the summer. What is your comment on that? 
What kind of postponement are we having? 
Are we at the status quo or are we going to 
develop... 


Dr. Hayes: As I remarked earlier we have 
been publishing on pollution since 1901 and 
we have no intention of discontinuing our 
record which has been going on since that 
time. We have a pollution establishment at St. 
Andrews, New Brunswick in our laboratory 
there. We have a pollution establishment in 
our laboratory at Nanaimo on the Pacific 
coast and we have an expanding program in 
our Winnipeg laboratory and administratively 
reporting through our Winnipeg laboratory. 
We have a program at the centre in Burling- 
ton which was referred to yesterday, and in 
all these areas we are continuing our pollu- 
tion work and extending it at the expense of 
other programs in the central area. 

We are re-orienting our program of there is 
a higher priority for some programs, we 
expand our work there at the expense of 
other fields in the central area. Some pro- 
grams are holding the line on the east and 
west coast and at the moment expanding in 
the centre. This is being done at the expense 
of other programs in the present financial 
circumstances. 


Senator Kinnear: Speaking specifically of 
the Great Lakes area in which it was said it 
was being postponed indefinitely, that wor- 
ried me a great deal. I think that pollution 
was covered pretty thoroughly by other 
members of the committee. 


Dr. Needler, you did answer me the other 
day on the DDT spraying of the spruce trees 
for the budworm and I notice five million 
acres were to be covered by that. This is a 
tremendous number and no wonder there is a 
great residue of DDT. When it runs off into 
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the streams it is certainly harmful, as you 
suggested. 


Dr. Needler: As Dr. Prebble confirmed 
yesterday, in the spruce budworm spraying 
we are getting away pretty completely from 
DDT to other sprays, other pesticides that are 
less damaging to fish and are less permanent. 
I think we are making progress towards the 
use of pesticides which will disintegrate and 
will not accumulate. In my opinion this is 
extremely important and I am glad we are 
making progress. 


Senator Robichaud: In relation to the ques- 
tion by Senator Kinnear, particularly con- 
cerning the fresh water of the Great Lakes, 
it might be interesting to refer to page 128 of 
the Part II of the Fisheries Research Board 
brief where it shows that the expenditures by 
the board in the laboratory in Winnipeg in 
1962-63 was $362,000; in 1965-66 was $511,000 
and in 1968-69, $2,065,000. It shows the 
increased effort that the board is taking 
regarding fresh water research. I am interest- 
ed in having those figures on record. 


Senator MacKenzie: I have a number of 
questions here, but in view of the time and 
type of question I think that I will leave most 
of them for a private conversation with some 
of my friends. 


The Chairman: You will have the afternoon 
meeting. 


Senator MacKenzie: I would like to raise a 
point on the general question of conservation 
and control, both at the national and interna- 
tional levels. To what extent or degree are 
stocks being depleted for catching fish in the 
seas? I have in mind, for instance, the whale 
fisheries in the Pacific and I gather in the 
Antarctic and Arctic as well. I have in mind 
the fact that while they are not fish they are 
an illustration. 

At one time the sea otter was, I believe, a 
very valuable product on the west coast and 
has almost completely disappeared. There are 
from time to time statements made in the 
press to the effect that there is over-fishing 
on the banks of Canada by fishing boats of 
other nations and so on. I would myself feel 
that about the only way you can achieve con- 
trol of this is through international treaties 
and international commissions, boards and 
bodies of this kind. That has been done in 
respect of the halibut and the salmon on the 
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west coast and the seals in the Pribilof 
Islands. I do not think we have anything on 
whales internationally that is effective and I 
do not know if we are getting it in respect of 
fishing off the Grand Banks and in terms of 
the trawlers belonging to other nations coming 
in. Would you say a word about this. 


Dr. Needler: This is a very big subject but 
of course it is an important one. It has always 
been Canada’s policy in fisheries, as I think 
in other matters, to support collective inter- 
national approaches to the solution of prob- 
lems and this is certainly true of fisheries. As 
a result, a number of international commis- 
sions have been set up and each one of these 
is based on a treaty to study certain fisheries 
problems and Canada is a member of a num- 
ber of these. Some of them have been nota- 
bly successful. The most successful of these 
has been co-operation between the United 
States and ourselves in which we have people 
that think somewhat alike, not always com- 
pletely, and have standards of living that are 
somewhat similar. 


Another that has been outstandingly 
successful has to do with the fur seals. In the 
ease of fur seals there are not really strong 
economic pressures in any of the four coun- 
tries concerned, Japan, Russia, Canada and 
the United States. There are pressures but 
they are not as strong as, say, the pressures 
from 80,000 fishermen in Canada. The killing 
is done by the United States Government and 
the measures taken have been such as to 
increase the herds considerably. I would 
judge that this is true now, more recently, in 
the Russian Islands as well as the United 
States Islands which have seal reproduction. 


Actually, our only part in this has been a 
little bit of scientific co-operation and refrain- 
ing from catching them when they are in our 
areas and getting our share there. 


At the other extreme, I would think the 
International Whaling Agreement—and this is 
another treaty—has been much less success- 
ful. In the Antarctic area, they have finally 
reached the stage now that the stocks are 
greatly reduced, and production is limited to 
a level which will not reduce them further. In 
other words, they have finally at last accepted 
the estimates of the scientists and they are 
doing this. Why didn’t they do it before? I 
think that was because there was so much 
economic momentum in the operations of the 
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big whaling nations—Norway, Japan and 
USRR, and the UK were in this, too. 


The two which seemed to have been most 
consistent in continuing this fishery were 
Japan and USSR. The investments were tre- 
mendous, a lot of them were in ships which 
could not be used for anything else—so there 
was a lot of economic momentum and a lot of 
resistance to restrictions which would lead to 
economic loss. 


People point to this as a failure of interna- 
tional regulation—I think, rightly. On the 
other hand, in the North Atlantic, under 
these agreements, at the moment mother ship 
operations are prohibited in the north Atlan- 
tic. We have on the Atlantic coast of Canada 
a stock of fin whales which we are using to 
support an industry worth $2 million, one of 
the profitable fishing industries in Newfound- 
land at the moment and where Canada, 
because of this regulation under this interna- 
tional convention, is the sole exploiter and we 
have been able to limit our take to what 
seems to be this magic maximum sustainable 
yield. We are not depleting these stocks, so it 
may be that even under these agreements 
there is some hope for the future. There is, 
however, I believe—and this is a personal 
opinion, based on taking part with organiza- 
tions such as FAO and so forth over the 
years—I think there is a race going on 
between the extension of jurisdictions and 
effect of international regulation. There has 
been a steady tendency for countries around 
the world to claim more water. 


Senator MacKenzie: Peru and the west 
coast of South America go up to 500 miles. 


Dr. Needler: They say “200 miles or as far 
as necessary’. India and Pakistan, I believe, 
claim 100 miles. I would say that when we 
declared our 12-mile fishing zone there were 
about half, or less than half with such a zone: 
now there are far more than half, so much so 
that this 12-mile limit is accepted. 


Where the nations have got together in the 
past under the United Nations agencies to 
discuss these matters, the law of the sea, the 
net result has always been some extension of 
jurisdictions. It may be that they have slowed 
the process down, slowed some of the unilat- 
eral claims down; but the net effect has been 
the extension of jurisdictions. The continental 
shelf mineral resources, for example, was the 
largest big agreement. Therefore, there are 
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these two forces going on in an attempt to 
make international conservation work, in 
which Canada is doing its best, and a general 
trend towards extension of claims for exclu- 
sive fishing rights. 


Personally I think that, at the moment, it is 
very difficult to guess which one of these will 
win, but some of the international operations 
are becoming more effective, but on the other 
hand the tendency towards extension of juris- 
dictions is continuing. I do not want to go any 
further. 


Senator MacKenzie: What about the alleged 
depletion of the fishing on the Grand Banks 
or over-fishing for some types of fish? 


Dr. Needler: The scientists have reached 
the stage, as I understand it, of agreeing that 
some of these stocks are over-fished, in the 
sense that there would be more of an overall 
net profit if fishing were decreased. 


I believe that, except for a very few of the 
Atlantic stocks, the west Atlantic stocks, they 
have not yet agreed that they are over-fished, 
in the sense that the total poundage taken is 
less than it should be. But you must realize 
that, from the very start, you start fishing a 
virgin stock, from the very start the fish start 
to get scarcer and it starts to get more expen- 
sive to fish. In some cases, fisheries have 
reached an uneconomic level before you reach 
the maximum take. Therefore, in these fish- 
eries, the economic factors are more important 
really than the biological factors. But, biologi- 
cal depletion in the sence of more pounds 
being taken out than the stocks can maintain, 
is true of only a very small proportion of the 
ground fish stock in the Atlantic so far. I 
think this is the scientific consensus. But eco- 
nomic depletion in the sense of fish becoming 
more expensive, harder and more expensive 
to catch, is hitting a number of countries and 
it hits the countries differently, depending on 
their economic regimes. 


The Chairman: Senator MacKenzie, have 
you a short question? I ask that because we 
would like to adjourn at 12.30. 


Senator MacKenzie: Yes, my question is 
quite short. 


Dr. Needler: Perhaps I have been talking 
too long. 


Senator MacKenzie: What is the effect of 
the use of different types of gear on the bot- 
tom? It has been suggested, for instance, that 
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dragging has an effect on the bottom in rela- 
tion to lobsters and other ground fish. 


Dr. Needler: Personally, I do not believe 
that this is a serious factor. Although there 
have been some regulations to reduce the tak- 
ing of small fish. I do not think that the 
destruction of the environment is a very seri- 
ous matter. 


Senator MacKenzie: This does not seriously 
aLLCCT aan 


Dr. Needler: There are some differences of 
opinion on this. I am just giving my personal 
opinion. I do not think this is a very serious 
factor. 


The Chairman: We will adjourn until 3.30. 
The committee adjourned. 


AFTERNOON SITTING 
(Second and Final session) 
3.30 p.m. Thursday, 12 Dec. 68 
The Chairman: Senator MacKenzie. 


Senator MacKenzie: These are not very 
important questions in some ways, but I 
would be interested in finding out if any new 
information has been obtained with respect to 
the attempts to find lobsters on the west 
coast. There have been, I think it is in its 
third experimental stage now dating back to 
before World War I, or soon after that. 


Dr. Hayes: I have lost count of the number 
of times it has been tried, but they have all 
been unsuccessful up to the present time. 


There is an inlet on the west coast of Van- 
couver Island called Fatty Basin into which 
the transfer of lobsters from the east coast 
was made and they have established a small 
experimental lobster hatchery there to try to 
rear some of the young. This is being done 
successfully and they are following the popu- 
lation of lobsters in Fatty Basin. 


So far the population of lobsters is still 
there. There are some _ difficulties with 
predators. 


Senator MacKenzie: Mink and so on? 
Dr. Hayes: Yes. 


Senator MacKenzie: Are these mink actual- 
ly catching some lobsters? 
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Dr. Hayes: Apparently the mink are catch- 
ing some of these lobsters and the hope is to 
establish stock that will perpetuate itself, but 
I do not say that this has been done yet. 


Senator MacKenzie: Is this a new skill on 
the part of mink? 


Dr. Hayes: I suppose that mink is more 
valuable, if possible, than lobster. 


Senator Robichaud: They recognize the 
good flavour of Atlantic lobster. 


Senator MacKenzie: A second and some- 
what similar question: is the Fisheries 
Research Board or the Department of Fisher- 
ies responsible for the introduction of the 
oysters from Japan to British Columbia? 


Dr. Hayes: I do not know who introduced 
the oysters. 


Dr. Needler: I believe, Mr. Chairman, that 
that was done first by commercial operators 
in the State of Washington and that the prac- 
tice of importing seed from Japan was fol- 
lowed up by commercial operators in British 
Columbia. Then finally they became re-estab- 
lished on a sustained basis. 


Senator MacKenzie: It has proved to be 
very successful. 


Dr. Needler: Oh, yes. 


Senator MacKenzie: In one season they 
practically took over the whole of the west 
coast. 


Has anything ever been done to try to get a 
better oyster, the Atlantic oyster, out on that 
coast? 


Dr. Needler: That, too, has been tried, Mr. 
Chairman, but unsuccessfully. 


Senator MacKenzie: They cannot compete 
with the Japanese. I have only two other 
questions: is it a fact that 75 or 100 years ago 
salmon came up into Lake Ontario and up the 
streams flowing into that lake and were 
caught in those streams north of Toronto? 


Dr. Needler: Yes, that is true. 


Senator MacKenzie: Has it been pollution 
or other causes that have stopped that? 


Dr. Needler: I think the most probable 
reason is silting of the streams due to the 
clearing of the land; that is the most impor- 
tant factor, in terms of the farming. 
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Senator MacKenzie: The hatching? 
Dr. Needler: Yes. 


Senator MacKenzie: The other one is: Dal- 
housie University is planning to build what 
they call a life-science building, an aquatron, 
which is for them and the Province of Nova 
Scotia a very expensive operation. 


Is that type of facility useful, essential, 
desirable, or is this an embarrassing ques- 
tion? If so, I would not expect an answer. 
You and I both have a sort of an interest in 
that particular institution. 


Dr. Hayes: I have no particular hesitation 
in answering you. As a professor I was at the 
time mainly responsible for the initial promo- 
tion of the aquatron, so I am perhaps not 
wholly objective. 


The Chairman: Now that you have declared 
your interests or your bias. 


Dr. Hayes: Now that I have declared my 
bias, I will say this, that there is a great deal 
of requirement for a laboratory which pro- 
vides running sea water and full laboratory 
facilities in which to experiment on marine 
animals. There are several of these on the 
east coast; we have had such a place in St. 
Andrews, of course, for many years. There is 
the proposed aquatron in Dalhousie, which 
will bring to the campus water drawn from 
the Northwest Arm. If you get into the depths 
of the Northwest Arm, you can get reasona- 
bly bacteria-free water; it is quite satisfactory 
in quality. 


There is one already installed at Memorial 
University and I think that any university 
which purports to specialize in marine science 
should have an effective supply of sea water 
so that they can conduct experiments with 
these marine animals. 


If this can be done at Dalhousie right on 
the campus, then the students can go from 
their other classes to their experiments and 
conduct their research on that campus, there 
is a great tactical advantage instead of having 
to go somewhere down the coast to do it. 


I think that this will be a centre which will 
attract not only Dalhousie professors and 
students, but others as well and I think it 
should be a considerable advance in our 


opportunities to study marine forms in the 
east coast. 
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Senator MacKenzie: I think you know, I 
had some responsibility being Chairman of 
the University Grants Committee of that 
province about recommending or not recom- 
mending that this project be proceeded with 
and I feel that your support of it would be 
invaluable if the money can be found. 


Dr. Hayes: Yes, I am sure it is. 


Senator MacKenzie: I will not ask you the 
question as to whether the federal govern- 
ment could make available more money than 
it has indicated it might be willing to do for 
that project, because that is outside your 
field. 


Dr. Hayes: Yes sir; I am very much 
interested in the project, of course. 


I may say that the University of Victoria 
has also an attempt, I say an attempt because 
they have a stretch of one mile from the coast 
to bring sea water in order to have a running 
water facility on the campus. They would like 
to try; it is getting into engineering difficul- 
ties when you start bringing sea water from a 
mile of pipe line, because you get growths of 
barnacles and things inside, and there are 
other troubles of various kinds, but they 
would like to do that same thing there. 


Senator MacKenzie: Is the aquarium in 
Vancouver useful for your kind of work? 


Dr. Hayes: It is useful as far as running sea 
water is concerned but it is fully occupied by 
their own use. They did have an extension of 
the aquarium a year or two ago and this 
made some more space but it does not really 
supply the need for the University of British 
Columbia for scientific personnel because there 
just is not enough space there. 


Senator MacKenzie: But it could? 
Dr. Hayes: The sea water is satisfactory. 


Senator MacKenzie: And to a point does 
serve the purpose? 


Dr. Hayes: And some of the people from 
UBC do go down there. 


Senator MacKenzie: Yes, 
Thank you, Mr. Chairman. 


I know. that. 


Senator Bourget: I understand that the 
administration of fisheries is the responsibili- 
ty of the federal government through your 
department except for Quebec. Now, coming 
from Quebec, as the Chairman does too, I 
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would like to know if there is some kind of 
working agreement with the Fisheries 
Department-of Quebec and your department, 
and later on I would like to ask Dr. Hayes if 
there is also some connection between your 
research board and some organization that 
they have in Quebec also. 


Dr. Needler: Mr. Chairman, the fisheries 
jurisdiction is universally federal and there 
has been a delegation of responsibility for 
both salt and fresh water fish in Quebec, and 
for fresh water fish in Ontario, the Prairie 
Provinces and British Columbia. 


We have quite a lot of co-operation with 
the province of Quebec. In the regulation of 
in-shore fisheries, of course, they carry this 
out on their own but with exchange of infor- 
mation in exploratory projects and the testing 
of new fishing methods and that sort of thing 
we have some cost sharing arrangements with 
Quebec. 


In the consideration of fisheries questions 
in general there is a federal-provincial com- 
mittee of deputy ministers concerned with 
fisheries of the five Atlantic provinces, 
including Quebec and the federal govern- 
ment, which meets at least once a year and 
has some sub-committees, so that there is a 
lot of communication with Quebec on fish- 
eries problems. 


The Chairman: Did this delegation of au- 
thority involve also some kind of financial 
compensation? 


Dr. Needler: I would hate to be definite 
about this, because I have not looked up the 
record, but I do not think so; I think that the 
province of Quebec simply assumed the res- 
ponsibility and paid the costs through a 
mutual arrangement. 


Actually this arrangement extended to fish 
inspection at one time, but that was changed 
again so that the federal government took it 
over. Inspection is not usually regarded as 
one of the more... 


The Chairman: Glamorous? 
Dr. Needler: Glamorous things, no. 


Senator Bourget: What about research; 
what kind of arrangements have you got with 
the Quebec Fisheries Department? 


Dr. Hayes: I do not know that we have a 
very different kind of association than we 


2551 


have with any other provincial department 
and that is on an informal basis. We do not 
do very much research in the field of biologi- 
cal research, perhaps because the province 
has taken over its own work in fisheries. We 
have a technological station which is located 
at Grand Riviere and which is immediately 
adjacent to a provincial biological station; 
these two groups of people communicate. 


Our technological station is programmed 
scientically in conjuction with the Halifax 
laboratory and has certain features of techno- 
logical work assigned to it. Like all our 
laboratories it is a national laboratory; it has 
some relation to local needs but it is carrying 
out a national programme on certain lines of 
work and so is the Halifax laboratory doing 
other lines of work and they are both applica- 
ble in all areas but I would not say that we 
have... 


Senator Bourget: You have no joint re- 
search project between the two? 


Dr. Hayes: I do not think so; have we, Dr. 
Martin? 


The Chairman: But insofar as you are con- 
cerned, Quebec is a province like the others; 
there is no special arrangement, there has 
been no delegation of authority insofar as 
your research programmes are concerned? 


Dr. Hayes: That is correct. 


The Chairman: But in your case there has 
been special delegation. 


Dr. Needler: Yes; this is delegation of the 
regulatory authority, the responsibility under 
The Fisheries Act specifically. 


The Chairman: But in term sof research; 
for instance, I saw in your tables that insofar 
as the department is concerned there is very 
little research being done in the province of 
Quebec. 


Dr. Needler: I think that is 


statement. 


a fair 


The Chairman: Is it part of the delegation 
of authority? 


Dr. Needler: Our industrial inspection ser- 
vice has carried out a project jointly with 
Quebec and our inspection people have car- 
ried out some investigations there. 


Senator Robichaud: Due to the fact that the 
value of the commercial fisheries in Quebec is 
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very limited and as the experiments which 
are being made in the Gulf of St. Lawrence, 
benefit all of the Atlantic provinces and Que- 
bec, this might explain why the amount 
assigned to Quebec might seem limited. 


Senator Bourget: But as a matter of fact 
they do benefit by all the research made 
through the Research Board; all your papers, 
I suppose, are sent to the Fisheries Depart- 
ment in Quebec? 


Dr. Needler: Oh, yes; of course. 


The Chairman: But would the Fisheries 
Department in Quebec do more research in 
this field than other provincial governments? 


Dr. Needler: I think Quebec is the only 
province that does any salt water biological 
research directly related to fisheries. 


Dr. Hayes: I think Quebec is the only 
province that does any technological research; 
they have a technological control lab and I do 
not think any other province has; but values 
of the fisheries of Quebec are something like 
4% of the Atlantic values. This is a small 
fraction and I think that is why originally 
together with the province having taken over 
its administration of its fisheries that we 
have not done very much. Of course, investi- 
gations in the Gulf are used by all provinces 
and we have work on the Gulf going on of 
various natures. 


The Chairman: How many schools of 
fisheries exist in Canada _ attached to 
universities? 


Dr. Hayes: There is only one under that 
name and that is the University of British 
Columbia; that is a graduate school. There is 


no undergraduate course in fisheries that I 
know of. 


The Chairman: But what about the one 
which was attached to Laval? 


Dr. Hayes: I do not think that was a degree 


course; this was a practical course for 
fishermen. 


Dr. Needler: It was a degree course. 


Senator Robichaud: On that very point, 
should we not put on the record that courses 
in fisheries are being given at the University 
of St. Johns, Newfoundland, the Caraquet 
Fisheries School, the Pictou Fisheries School, 
and to some extent at Grand Riviere, Quebec. 
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The Chairman: I am speaking now at the 
university level; this would not be at univer- 
sity level. 


Dr. Hayes: No. 


Senator Robichaud: I would like to ask Dr. 
Favre if the University of Montreal or Laval 
are doing some research in fisheries? 


Dr. Favre: I can answer this for the Uni- 
versity of Montreal; sure, we are doing some 
fundamental work which will have some 
bearing, some remote connections with fisher- 
ies, but we are not really doing any direct 
research on fisheries and I think it is the 
same thing at Laval. 


Also I believe that there is at Laval Uni- 
versity some interest in fishing gear and de- 
veloping the engineering side of fisheries, but 
we can say that we are really contributing to 
the research effort as far as the fundamental 
biology is concerned. 


Senator Bourget: All the research that is 
done at either Laval or Montreal, is that paid 
entirely by Laval or are you getting grants 
also, either from the Research Board or the 
department or any other federal organization? 


Dr. Favre: Not at the University of Mont- 
real; we are not getting direct grants to carry 
on this research. 


Senator Robichaud: Mr. Chairman, we have 
been talking about the relationship between 
the federal Department of Fisheries, and the 
Research Board and the provinces. I think 
that we should also have some information 
regarding the relationship in the research 
field with other major fishing countries. 


On page 3, paragraph 10 of the submission 
by Dr. Hayes this morning, it is stated that: 


With its relatively small population, 
Canada cannot afford to emulate the 
United States or the Soviet Union in 
lavish support for all branches of science. 
Canada’s resources in men and money, its 
geography and its needs, all force it to 
concentrate on outstanding achievement 
in specialized fields. In keeping with this, 
the Fisheries Research Board has focused 
its attention on particular areas of scien- 
tific research. 


Now, my question would be: do we take 
advantage of the research which is being 
done in fisheries by other major fishing 
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nations such as the USSR, Japan, the United 
States? Do we exchange scientific data with 
those countries and do we also try to avoid 
duplication of effort? 


In other words, if we get satisfactory infor- 
mation from them on herring research, for 
example, do we avoid duplication of similar 
efforts on our part? 


Dr. Hayes: Yes, sir. I believe Dr. Martin is 
familiar with this particular topic and I 
would ask him to comment on it. 


Dr. Martin: Mr. Chairman, I think it would 
be fair to say that the leading countries in the 
world in fisheries research are the USA, 
USSR, the United Kingdom, Japan, Germany 
and our communication is good with virtually 
all of these countries. 


For the North Atlantic area Canada has 
now joined the International Council for the 
Exploration of the Sea and this long-estab- 
lished international organization’ brings 
together all the countries concerned with the 
North Atlantic at annual meetings and at 
committee meetings. There is good communi- 
cation on all phases of fisheries research 
going on in the North Atlantic. 


In the North Pacific area we have had good 
communication with Japan and the USA 
through the International North Pacific Fish- 
eries Commission. I think there is something 
to be gained by better communication with 
the USSR in the Pacific and some of our 
scientists would welcome development of an 
international council similar to that in the 
Atlantic area for the Pacific in order that we 
could have better information concerning 
USSR fisheries statistics and fisheries 
research in the North Pacific area. 


Our communication with the United States 
is excellent, of course, since the general dis- 
tribution of our population in Canada is such 
that our scientists tend to communicate easily 
north and south with the United States scien- 


tists concerned with similar problems. 

On your point of avoiding duplication, I 
might note as an example our consideration in 
the Fisheries Research Board during the past 
year of the best approach to improving our 
techniques for the harvesting of fish. In this 
area we recognize the need for more research 
on fishing gear and more research on fish 
behaviour. 


We noted that research on fishing gear is 
very expensive and very well developed in 
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Germany, for example. It was felt that it 
would be unwise for Canada to try to mount 
a very costly programme to duplicate and 
compete with that kind of gear research. On 
the other hand it was decided that the gener- 
al weakness in this area, around the world, 
was in better understanding of fish behaviour 
in relation to gear. On this basis the Board 
will try to move ahead with its own pro- 
gramme in this particular field. 


So in summary I would say, sir, that the 
communication with the other leading coun- 
tries in fisheries research is very good indeed 
and we profit from their experiences. 


Senator Robichaud: Have we gone as far in 
the past as exchanging scientists, and sending 
some of our scientists to foreign countries for 
a specific period of time in order to acquaint 
themselves with the findings of those 
countries? 


Dr. Martin: Yes, Mr. Chairman; we have a 
programme of sabbatical leave in the Fisher- 
ies Research Board and our scientists are tak- 
ing advantage cf this arrangement to go to 
other countries, for a year normally, with 
their families and they become familiar with 
the programmes there. 


We have one proposal at the moment that 
one of our scientists go to USSR for six 
months within the next year and we hope 
that this can be accomplished in order to 
promote this communication that has been a 
little weaker with the USSR than with other 


countries. 


Senator Belisle: Would you take compari- 
son knowing that we are speaking about the 
international relationship to the other coun- 
tries compared to ours, knowing that the total 
quantity caught has not increased whereas 
the investment in new vessels has multiplied 
and the labour force has multiplied and our 
catch is dropping; is it the same problem with 
other countries? 


Dr. Needler: Mr. Chairman, our catch is not 
dropping. 


Senator Belisle: Well, I’m reading from the 
Globe and Mail here; I hope that it is not in 
the gospel yet. 


The Chairman: Perhaps for you, but not for 
us. 


Dr. Needler: I want to make just two points 
very briefly: catches of certain species are 
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dropping but our total catches have been 
going up. 

I would also say that from what we can 
learn of some of these large-scale long-dis- 
tance fishing operations their returns per ton 
of shipping or per man, whatever assessment 
can be made, do not appear to be as efficient 
as ours. The USSR operation in particular I 
have in mind is probably not successful 
enough to exist under our conditions where 
they have to pay all; they depend really on 
government support. 


Senator Belisle: Could I correct myself, Mr. 
Chairman: I was reading from the Globe and 
Mail, but I was reading a quotation from the 
Minister. 


The Chairman: Are you sure that the quo- 
tation is correct? 


Senator Belisle: Of course I was 
around, but it was said. 


not 


Senator Robichaud: Mr. Chairman, I have 
two more questions; one has to do with her- 
ring and the other with queen crab. First, 
referring to the situation of the herring 
fishery, it is a well-known fact that on the 
Atlantic coast we have had in recent years a 
rapidly expanding fishery. I do not have the 
figures in front of me, but I believe that the 
catch in 1968, for example, might be 15 or 20 
times what it was five or six years ago. So 
there is certainly no drop in this particular 
fishery. On the other hand, on the Pacific 
coast the fishery has difficulties; the catch has 
gone down substantially. 


Now, also statements have been made, they 
have been made even in the Senate, to the 
effect that not enough research was being done 
regarding the herring fishery. I would 
appreciate it if Dr. Hayes could put on record 
the activities of the Fisheries Research Board 
regarding research on herring? 


Dr. Hayes: I think if I may I will ask Dr. 
Martin to put this into the record. 


Dr. Martin: Mr. Chairman, the Fisheries 
Research Board has been increasing its 
research activity in herring on both coasts. 
We are very much concerned about the drop 
in the availability of herring on the Pacific 
coast, and with the co-operation of the de- 
velopment service of the Department of 
Fisheries, we have been able to mount a pro- 
gramme to look into the availability of her- 
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ring off shore in the Pacific area in order to 
determine whether or not there is a separate 
resource that might be exploited there. To 
date there is no indication that such is the 
case. 


We feel that the fishery is subject to a se- 
ries of poor year classes and through a herring 
management committee on the Pacific coast 
the situation is being followed closely. It is 
expected that that fishery will return to nor- 
mal as new year classes come back into the 
fishery. 


Now, on the Atlantic coast we have a new 
explosion of a herring industry concerned at 
the moment with the production of fish meal 
and hopefully the production of fish protein 
concentrate and in the long run hopefully the 
use of more and more of this herring for 
human consumption. 


There has been a great deal of interest on 
the part of industry and government in the 
state of the total resources on the Atlantic in 
relation to this expanding fishery and because 
of this concern we have increased our herring 
research programmes at three,.or in fact, four 
of our Atlantic coast laboratories. 


The key problems as far as the resource is 
concerned are the division of stocks, the rela- 
tionship of herring exploited by various coun- 
tries on Georges Bank to those taken inshore 
by Canadians in Nova Scotia and the relation- 
ship of those in turn to the stocks in the Gulf 
of St. Lawrence and the south coast of 
Newfoundland. 


Secondly, we are very much concerned 
with the total size of the resource, the poten- 
tial for expansion, and learning something 
about the potential sustained yield. Through 
surveys using echo sounders and the studies 
of the changes in the ages and sizes of the 
fish during the development of this fishery, 
we hope that we will be in a good position to 
advise industry and the government on the 
long term future. At the moment there is 
every indication that there is a big potential 
for continued expansion of the fishery. Now 
that intensive fishing has reduced the size of 
cod, cod are less dependent on herring as a 
food fish and we now have more of these 
herring for use by man. 


We think that the long term trend will be 
toward increasing landings of herring and 
indeed other species from the North Atlantic, 
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and it is hoped that Canada can be competi- 
tive in the efficiency of its fishing methods 
and utilization of this resource, and that the 
Canadian fisheries will continue to expand in 
that area. 


The Chairman: I do not know what the 
herrings think of the change. 


Senator Robichaud: Is it not a fact that also 
due to the limited efforts by Canadian fisher- 
men to fish herring on the Atlantic coast it 
was found out that a good percentage of the 
herring population were dying of old age? 


Dr. Martin: While I think that is a reasona- 
ble statement, we find that in general we get 
the best production from these resources by 
cropping them before they reach old age, 
before the growth rate slows down and mor- 
tality goes to other factors than mortality due 
to man. 


The Chairman: What about these new 
methods of fishing, the use of the dolphin, for 
instance, to bring the fish to the fishermen, 
and the use of language or noises to attract 
the fish and all this that we hear bout being 
developed in Europe and also in Japan; are 
you doing any research on this? 


Dr. Martin: While, Mr. Chairman, we are 
very much interested in this subject, at the 
moment the big development on the Atlantic 
is resulting from the introduction of efficient, 
well-known gear, such as purse seines and 
midwater trawls, but the Board has recog- 
nized the importance of these fish behaviour 
studies and is attempting to mount a pro- 
gramme based in our laboratory at St. An- 
drews, N.B. 


In the work already done they have shown 
the importance of sound, for example, in the 
attraction of cod and hopefully in the long 
run the results of these experiments will be 
useful in the development of fishing methods. 


The Chairman: What are the prospects of 
developing here in Canada what I think in 
Great Britain they are experimenting with: 
sea farms connected with nuclear energy 
power plants; have you heard about this? 


Dr. Hayes: These are warm water areas in 
Britain in which either through thermal or 
nuclear power the whole bay is heated up by 
the effluent. This has attracted a good deal of 
attention and there have been some efforts 
made in Britain to rear high priced specialty 
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fish which might be brought to a uniform size 
for marketing, like chicks are for example, 
and then sold. 


This can be done experimentally; it might 
also be possible in Britain to rear some warm 
water forms which you could normally bring 
along in their waters if you had some of this 
warm water effluent. 


My own opinion is that the fraction of the 
coastal water which is warmed is really so 
small that, although it is noticeable and one 
seems to be getting something for nothing, 
the fraction of water is so small in proportion 
to the whole coast that they will not really 
make any real impact; it is a stunt that gains 
public support for research, which perhaps is 
a good thing in itself. 


The Chairman: So you do not believe very 
much in the seriousness of these projects? 


Dr. Hayes: I have some doubts, yes. 


Senator Robichaud: Mr. Chairman, before I 
go to my last question, on crab meat, I might 
relate an interesting incident with regard to 
the behaviour of fish, an incident which hap- 
pened when I had the responsibility as 
Minister of Fisheries. In July 1967 when we 
had one of the unusual warm summers and 
when the temperature of the water in Cha- 
leur Bay was seven or eight degrees above 
normal for that period of the year, the her- 
ring catch inshore was almost nil and the 
fishermen were blaming it on the seiners oper- 
ating in the area. I tried, without too much 
success, to convince the fishermen that the 
reason for the poor catch of fish was due do 
the temperature of the water being too high. 


Two weeks later, when the temperature 
was still much above normal, the lobster 
catch 100 miles away was also much below 
average. It was the worst season in the last 25 
years and I had to make a public statement 
trying to convince the fishermen that the 
reason they were not catching lobsters was 
because the water was too cold. The fact is 
that the water was really warmer at the sur- 
face but the bottom water in Northumberland 
Strait was six or seven degrees colder than 
normal and lobsters were not moving. 


Now I will come back to the crab fishery 
which, as we all know, is a new venture for 
the fishing industry on the Atlantic coast. Fol- 
lowing experiments which were carried out 
by the federal Department of Fisheries, in 
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co-operation with the provinces, it was dis- 
covered that there are very substantial quan- 
tities of crab in the Gulf of St. Lawrence 
waters. 


As a result of fishing and processing exper- 
iments which were carried on in 1965, 1966 
and 1967, I understand that in 1968 ten plants 
were processing what we call Queen Crab in 
the province of New Brunswick alone and the 
total catch amounted to something over six 
million pounds. 


There has been so much interest in this 
particular fishery that I am seriously con- 
cerned with its future. 


Right now in a very limited area four new 
crab plants are under construction and ten 
more are being considered. In other words, in 
1969 there could be 22 processing plants 
engaged in the processing of crab meat in 
New Brunswick alone. 


Those plants could only operate if we have 
the production. The number of fishing boats 
available for this type of fishing is very limit- 
ed. I would venture to say that 60% or maybe 
more, maybe 70% of the type of vessel availa- 
ble for this type of fishery were engaged in 
crab fishery at least in the latter part of the 
season of 1968. If the plants which will be in 
operation in 1969 have to be supplied with 
erabs, this will involve a total catch of in- 
stead of 6,000,000 pounds probably sixteen to 
20 million pounds of crab. 


Has any research been done to determine if 
there will be sufficient yield or sufficient pro- 
duction to allow such an operation and fur- 
thermore, is there any thought of controlling 
this type of fishing? We can easily understand 
that if the industry is allowed to put capital 
investment into processing plants to the 
extent that it appears they are doing now, 
there will be lack of fishing boats to supply 
the production; it will be wasted money and 
most unfortunately some of those plants may 
be built under the ARDA or ADA pro- 
gramme, with some federal assistance. So 
what is really being done in order to control 
this type of fishery? 


Dr. Needler: Mr. Chairman, we are getting 
a little away from research, but I think both 
the Federal and New Brunswick fisheries 
administrations have been advising against an 
expansion of plants at the present time. The 
New Brunswick administration has even been 
advising fishermen against conversion of 
some of the vessels to crab fishing. 
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I do think, however, that this sort of hap- 
pening emphasizes the need for a really broad 
knowledge of what there is in the sea and not 
only in a quantitative way, but in a qualita- 
tive way, the size of these resources, their 
position in the whole economy, the biological 
economy of the sea. We are an awfully long 
way from having such a complete background 
on which to plan our fisheries development. I 
think there is a need for it. 


I believe that the Research Board has ini- 
tiated some biological studies of the Queen 
Crab, so-called, and perhaps Dr. Martin or 
Hayes can answer that part of the question. _ 


Senator Robichaud: Before Dr. Hayes 
answers that question, are there not also 
attempts by other provinces, like Prince 
Edward Island, Quebec and Nova Scotia, to 
get involved also in the processing of crab 
and are they not all getting their production 
from the same area? 


Dr. Needler: This is true; they are all 
engaged, although I would say maybe not 
quite so actively as northern New Brunswick 
and also the east coast of Newfoundland, 
which would presumably involve a complete- 
ly separate stock. 


Dr. Martin: Mr. Chairman, we do have bio- 
logical programmes at our St. Andrews and 
St. John’s research stations concerned with 
this new fishery for Queen crab. Biologists, 
true to form, recommend some caution in the 
approach to this development. The normal 
pattern for development of a new fishery 
such as this is that you take off a standing 
crop of the resource, so that the catch goes up 
fairly rapidly, then passes a peak, tapers off 
and levels off at something like a long term 
sustained yield. 


We have recognized this in so many fisher- 
ies that we would expect that some such pat- 
tern would also apply to Queen crab, but to 
assess just where we are in this development 
of a new fishery is extremely difficult with a 
fishery and investigation that has been going 
for a year or so. 


We are intensifying our efforts to track 
these animals, to carry out exploratory 
fishing for them, and to study their growth 
and try to make some assessments of the 
long-term potential. 


We feel that the fishery is developing so 
rapidly in the Gulf of St. Lawrence that we 
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probably should have some caution in devel- 
opment work there until we know more 
about it. On the other hand, on the east coast 
of Newfoundland there is very little, if any, 
fishing for Queen crab to date, and the biol- 
ogists know that there is a_ substantial 
resource in that area. We might very well see 
an expansion by moving to a wider area on 
the Atlantic coast, rather than thinking in 
terms of an unlimited production in the limit- 
ed areas of the Gulf of St. Lawrence that 
have been exploited to date. 


Senator Robichaud: Do I understand then 
that so far we have no specific data on the 
rate of growth of the crab in the Atlantic? 


Dr. Martin: Very weak information to date, 
Sir, 

Dr. Needler: The trouble with lobster, Mr. 
Chairman, is that they do not have scales or 
anything that shows rings, so it is very 
difficult. 


The Chairman: I will have a few questions 
to ask; perhaps I might be allowed to recog- 
nize myself now. 


I wonder if you have with you the total 
budget of the Department of Fisheries at 
present including, of course, the expenditures 
of the Board? 


Dr. Needler: Mr. Chairman, we have the 
printed revised estimates for 1968-69. 


The Chairman: In order to compare with 
the figures we have here, would you have it 
for 1967-68? I suppose you would have it 
there. 


Dr. WNeedler: Yes, it is here. Fisheries 
Research Board of Canada in 1967-68 was 
$14,829,000; the Fisheries Management and 
Development, which is the part of the depart- 
ment concerned solely with fisheries, in 1967- 
68 was $33,979,000. 


The Chairman: So that the total in round 
figures, the total budget of the whole depart- 
ment would be about $47,000,000. 


Dr. Needler: Without forestry, yes. 
The Chairman: Yes. 
Dr. Needler: $48,000,000. 


The Chairman: What proportion of the 
$33,000,000 attributed to the department itself 
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apart from the Board would be spent on 
research? 


Senator Robichaud: Mr. Chairman, perhaps 
if Dr. Needler would look at page 9, part 3 of 
his report, 9 and 12 are the same, there is a 
duplication, it will show that from $2,000,000 
in 1962-63, the share of the department was 
over $6,000,000 in 1968-69. 


The Chairman: It 
$20,000,000. 


Senator Robichaud: That is right. 


would be roughly 


Senator MacKenzie: Mr. Chairman, could 
we get the figures for the revised estimates 
for 1968-69; I think the figures given were 
1967-68. 


Dr. Martin: They are both here. 


Senator MacKenzie: How much increased is 
1968-69? 


Dr. Needler: Mr. Chairman, the fisheries 
management and development funds for 1968- 
69 are slightly less than for 1967-68. 


The Chairman: And what is the total for 
the revised estimates for 1968-69? 


Dr. Needler: Very much the same. 


The Chairman: No, but the total for the 
department, including the Board? 


Dr. Needler: About $48,000,000; it was $48,- 
700,000 in 1967-68; $48,100,000 in 1968-69. 


The Chairman: So we can say roughly 
speaking about half of your budget is devoted 
to R and D? 


Dr. Needler: Yes. 


The Chairman: Total scientific activities, 
that would include, of course, data collecting 
and all of this? 


Dr. Needler: Mr. Chairman, it is very hard 
to distinguish these things. I think that we 
need an explanation. The figures in this Part 
3 include scientific activities, some of which 
are not research at all. For example, to try to 
make this sort of distinction in the field of 
artificial measures to increase salmon, the fish 
culture methods, the research by the Fisher- 
ies Research Board is directed towards dis- 
covering the principles which might be used. 


When we come to use them, of course, in 
order to apply those principles we have to 
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obtain scientific information of a survey type; 
we have to understand the conditions and so 
forth. These are really applied scientific 
studies. 


The Chairman: Selection and collection of 
data? 


Dr. Needler: The public in general maybe 
would consider these research, but they are 
not research of the same kind. 


The Chairman: To be more exact, let us 
say that you devote a little bit less than 50 
per cent of your total budget to scientific 
activities. 


Dr. Needler: Scientific activities, that would 
be fair to say. 


The Chairman: I am sure you do not have 
the figures here in terms of staff and employ- 
ment, people engaged in scientific activities in 
your department and in the board in relation 
to the total staff of the department. 


Dr. Needler: I do not have it. 
The Chairman: You could possibly get it? 


Dr. Needler: It would be quite possible to 
get it; I would say that the whole of the 
research staff, of course, was such. I do not 
believe we have these figures on personnel. 


The Chairman: No, we did not ask for that, 
but if it were at all possible I think it would 
be useful to me at least if we could have that 
kind of distribution. 


Dr. Needler: There is a table on the coun- 
try of origin of the people. 


The Chairman: You have the total number 
of people engaged in scientific activities, but 
we do not have the total. 


Dr. Hayes: You do not have the support 
staff; you do not have the secretarial staff of 
the Board either. 


The Chairman: They are indirectly engaged 
in scientific activities, in the sense that they 
are the support staff. 


Dr. Hayes: Here is the Board: total staff, 
Scientists, technicians, administrative, clerical 
and maintenance, vessel crews, totals 776 


employed by the Board out of an authorized 
855. 


Special Committee 


The Chairman: Then what we need is the 
corresponding information for the depart- 
ment, plus the total staff of the department. 


Dr. Needler: I would think that the propor- 
tion of the staff in the department who would 
be considered scientific staff is— 


The Chairman: I am still meaning scientific 
activities. 


Dr. Needler: Scientific activities, yes. The 
difficulty here is that I think we could geta 
figure for the professional people involved 
very quickly, but it would be more difficult to. 
get a figure for the people supporting these 
scientific people. 


Senator Robichaud: But is it not a fact that 
the whole department is invalued in research 
in some stages or other? 


The Chairman: In any case, if you can find 
some kind of an approximation. 


Dr. Hayes: You would like this infor- 
mation? 


The Chairman: If this could be sent to our 
research director, Mr. Pocock. 

You have no programme of financial assist- 
ance to industry for research or devel- 
opment? 


Dr. Needler: Not for research, no. 


Senator Robichaud: May I ask a further 
question on this: you say not for research, but 
do I not understand that although no cash 
grants are being made to industry, that it has 
been said that the Board or the department 
co-operates by making available their knowl- 
edge, or even the services of their staff on 
certain occasions in order to promote certain 
developments within the industry? 


The Chairman: Some technological devel- 
opments? 


Senator Robichaud: Yes. 


The Chairman: But is industry doing any 
research? 


Dr. Needler: I would not say that industry 
is doing any biological research at all, that is 
research on the resource. 


The Chairman: But let us say on equip- 
ment? 
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' Dr. Needler: I think their research on 
processing and equipment is rather limited; it 
is more what you would call quality control. 


Senator Robichaud: That is right. 


The Chairman: They are studying plant 
efficiency. 


Dr. Hayes: Yes, in some industrial plants 
and this sort of thing, time and motion studies 
of employees and I suppose this is a kind 
of industrial research. 


Dr. Needler: They have considerable people 
with engineering training in the industry; 
there is quite a large number engaged in that 
type of activity. 


The Chairman: Now when we come to 
patents on page 42 I think it is the board that 
says that the Board is not in the business of 
inventing things which can be patented. 


This looks to me a little surprising especial- 
ly when we look at the description of at least 
one sector of your research programme deal- 
ing with commercial products. On page 21 
regarding the research you do, it states: 


Collaborating with the industry to 
operate existing fishery products, devel- 
oping or improving handling and preser- 
vation processes, the determining factors 
of the first quality, developing new 
products from fish— 

And so on. Is there not a field, at least in that 
sector, of research which should normally 
lead to patents? 


Dr. Hayes: The only reason we would take 
out a patent I think would be to prevent some 
private individual from moving in on his own 
and patenting a board discovery from which 
he might make some money, but in general 
anything we discover about improved process- 
ing is published and becomes public property. 


The Chairman: But even if it were to be 
licensed on a free basis in Canada, perhaps if 
there was a patent taken we could get some 
money from abroad. 


Dr. Hayes: We have done a few of these 
which are listed on page 134, but the number 
is not large. 


The Chairman: But you do not seem to be 
really interested in this. 


Dr. Hayes: We have not pushed it very 
much, no. We do not employ very large 
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numbers of engineers in the Board. They are 
employed more in other agencies of the 
department and I suppose processes in plants, 
and so on, perhaps come out of the engineer 
type of thinking. 

I suppose that if we did hit on something 
corresponding to the addition of vitamins to 
milk and so on, which was a Wisconsin Uni- 
versity affair, we might patent it. But we have 
not been thinking along those lines. 


Senator Bourget: Does the same thing exist 
in, let us say, the United States or the USSR, 
or any other countries regarding patents? 
They do not patent very often? 


Dr. Hayes: I do not know that this is true, 
no, I do not think this is the usual thing in 
this area. 


Senator Bourget: So it is given to the 
industry? 


Dr. Hayes: Yes. 
Senator Bourget: To use. 


Senator Robichaud: Are there not, in effect, 
certain machines, like filleting machines and 
skinning machines, which have been patented 
and cannot be used freely by the industry? 

I am thinking of one in particular, the 
Bader machine? I believe it is a German- 
made machine. 


The Chairman: Surely other countries must 
try to patent their technological discoveries in 
the field of new machinery and new equip- 
ment for fishing. If we do not do the same 
here, perhaps we have not made the discover- 
ies, I do not know, but if we do make some 
discoveries then we give this free of charge of 
other countries? 


Dr. Hayes: We are at present, for example, 
in our Dartmouth laboratory, working toward 
a fish counting apparatus that will enable 
populations to be censused in a very much 
more effective way than the present sort of 
echo sounder business. 


I am sure if we developed that we would 
take a patent on it. 


The Chairman: Is the same policy followed 
by the department? 


Dr. Needler: We have patented one or two, 
more than that, but some are new designs of 
fishing gear. 
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I think that this is a very open question, 
Mr. Chairman one might ask, for example, 
should we have patented the fish protein con- 
centrate process that was developed at 
Halifax. 


The Chairman: You have no answer? 
Dr. Needler: I have no firm answer on this. 


The Chairman: Is this used widely? 


Dr. Needler: It is not yet used widely, but 
it is a basis for a number of plants that are 
now being planned. 


The Chairman: And would it be susceptible 
to use in other countries? 


Dr. Needler: Yes. 
Dr. Hayes: Yes. 


Dr. Needler: One can prevent patent by 
publication of description of a process of that 
kind. My understanding is that once this 
process has been described in a scientific pub- 
lication, it becomes impossible for anybody 
else to patent exactly that. 


The Chairman: Are you sure of that, 
because when a_ publication in scientific 
journals is public property it seems to me it 
belongs to nobody. 


Dr. Needler: I believe that prior publication 
of this sort prevents patenting; I am not a 
lawyer 1n this field. 


The Chairman: Oh, prevents patenting? 
Dr. Needler: Yes. 


The Chairman: But in those cases it seems 
to me that the publication of the article could 
wait a little bit. 


Dr. Hayes: Perhaps we should have patent- 
ed our fish protein concentrate. I have never 
thought of it until this minute. One assumes 
that this is a benefit to the industry and 
hopes that the Canadian industry will make 
use of it. 


The Chairman: I do not think that this 
procedure should be applied in order to pre- 
vent technological development in Canada, 
but at least if these processes or new products 
or new equipment are used in other coun- 
tries, at least we should get some money out 
of it, because I am sure that if we used some 
German equipment here we would pay for it. 


So I assume that you will give some 
thought to this aspect of the problem. 


Special Committee 


Dr. Needler: I would think so, yes; it would 
be interesting to have your committee’s views 
on this eventually. 


The Chairman: I suppose that our views 
would be very clear: if you have a chance to 
make money out of our research discoveries 
here, especially from other countries, I am 
sure you will have our blessing. Our views, I 
think, are fairly simple. 

Now I would like to ask a question in rela- 
tion to the composition of the executive com- 
mittee. On page 4 you say that the executive 
committee consists of representatives of the 
regional advisory committees, the chairman 
and the deputy minister as an ex-officio mem- 
ber. How many of these representatives of 
the regional advisory committees are on the 
executive committee? 


Dr. Favre: There are three regional com- 
mittees on the board there are at the present 
time besides the chairman of the board six 
members. 


The Chairman: You have six members who 
represent the regional advisory committees? 


Dr. Favre: Yes. 


The Chairman: Then the chairman and the 
deputy minister? 


Dr. Favre: Yes, the deputy minister. 


The Chairman: The chairman as an ex- 
officio member? 


Dr. Favre: Yes, and we have six members. 


The Chairman: Two from each of the three 
committees? 


Dr. Favre: Yes. 


The Chairman: But if this executive com- 
mittee establishes as you say the national pri- 
orities in terms of your research programmes 
it means that the full board does not have 
very much to say about these national 
priorities. 


Dr. Favre: If I may, Mr. Chairman, answer 
this question: I think you are touching the 
most vital point of our activities as a council. 
We have to establish priorities and in order 
to do that about three years ago we initiated 
a ten-year plan so that we can now when we 
have a new programme or a new project defi- 
nitely know how this will fit into the general 
planning. 
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It is evidently a matter of making a deci- 
sion, therefore I think we are taking into 
account the various aspects, the practical 
aspects, economic aspects, the urgency of the 
research to be done, if it is for immediate 
preference or if it is long-range planning. 
Then I think we take everything into consid- 
eration, and we do our best, but I must say 
that the entire process is not quite satisfacto- 
ry, because we went as far as we could by 
making a ten-year plan, but in order for this 
plan to be workable so that it becomes useful 
it has to be inserted into a more general 
planning and this cannot be done I think by 
the Board itself. This general planning would 
be, in my opinion, a 25-year plan and this is 
exactly what I think we do expect: a more 
general body, which is definitely inter-disci- 
plinary and which would come from all parts 
of Canada, to be established. 


At the present time I do not really think 
that the various organizations are quite use- 
ful. I mean the Science Council, the Science 
Secretariat, the: Arts Council, because with 
fisheries I think you have to deal with people 
and individuals; there are some social aspects 
you definitely have to take into consideration 
when you are establishing priorities. 


The Economic Council; I mean, it is quite 
obvious that now in Canada you need some 
more planning to be done, but not the type of 
planning I think everyone can do. I mean a 
prolongation of what is going on right now. 
When you prepare a ten-year plan that is 
exactly what you do; we are doing this and 
now we can anticipate that within the next 
three or four years the science will become 
say more involved in that aspect or another 
aspect. 


So everyone can do that, but the real plan- 
ning is science in itself and this is exactly 
what Canada needs; it is a body really estab- 
lishing major priorities and establishing these 
on a really scientific basis. 


The Chairman: Thank you very much, but 
to come back to our specific case here, I 
understood you to say this morning that the 
Board was meeting usually once a year? 


Dr. Hayes: Yes. What does the board do? 
That is your question? 


The Chairman: The Board would very like- 
ly then devote most of its time at that meet- 
ing to distributing the money allocated to 
universities? 
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Dr. Hayes: No, I do not think that this 
would be quite the function of the Board. I 
think the Board itself would determine large 
matters of policy. For example, if we were 
going to move, as we did, a laboratory from 
London, Ontario, to Winnipeg, Manitoba, or 
move from the waterfront at St. John’s New- 
foundland, to the campus of St. John’s, this 
would be a matter for review and debate in 
the full Board and the full Board does deal 
with large matters of that kind, but the full 
Board does not deal with the allotment of 
specific sums of money to this or that project. 
So it is really that one tries to get national 
policies discussed in the full Board and the 
financial expedition of these handled by the 
Executive. 


The Chairman: So that the Board does not 
really have very much to say in terms of the 
actual content of your research department? 


Dr. Hayes: Not very much, no. The Board 
spent some time last January, for example, 
debating the conditions under which they 
might allow university professors and their 
students to set up a summer establishment in 
St. Andrews adjacent to our Board laboratory 
buildings and whether we could deal with one 
university or a consortium, or what the cir- 
cumstances would be. This is where we can 
draw on the combined wisdom of people from 
a number of agencies. 


The Chairman: But insofar as the research 
programme itself is concerned, the executive 
committee is the main body? 


Dr. Hayes: 
finally, yes. 


In deciding on programmes 


The Chairman: On priorities? 


Dr. Hayes: The Board members, of course, 
are each members of one of the regional com- 
mittees and in that capacity, yes, that is true; 
the Board as a whole does not examine all 
individual research programmes, 


The Chairman: Do all individual projects 
come before this Executive Committee? 


Dr. Hayes: No, this is a function really of 
size. The Executive Committee meets for a 
couple of days and smaller matters, small 
amounts of money or projects do not reach it 
necessarily. 


The Advisory Committee reports are pre- 
sented to it and they will plan the course for 
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the next year. When a project is continuing it 
may not come up for annual review. 

Usually if there is any new programme or 
change in direction it will come before the 
Executive. 


The Chairman; They meet for two days; do 
you mean each time they meet? 


Dr. Hayes: Yes, one or two days. 
The Chairman: How many times a year? 


Dr. Hayes: Twice; one or two days, once at 
the time of the annual meeting, and usually 
once when we have a target from the Treas- 
ury Board, in September or thereabouts. 


The Executive on its part has delegated to 
a part of itself, its academic members are 
called the Personnel Sub-Committee and they 
deal with the employment of the scientists 
and their promotions, and so on. 


The Chairman: How many people from 
industry are on this Executive Committee at 
present? 


Dr. Favre: Two. 
The Chairman: Two out of eight? 
Dr. Favre: Yes. 


The Chairman: I notice also that through- 
out the reports there was some complaint, 
and I am sure that this is well justified, about 
the difficulty of changing the mentality and 
attitude of fishermen towards technological 
improvements and all this. 


Do you have some kind of education pro- 
gramme, or do you make any special effort to 
change these mentalities and attitudes? 


Dr. Needler: The Department, Mr. Chair- 
man, has an information service and part of 
its function is to prepare material in popular 
form for broad distribution. I think, however, 
one of the more effective ways of introducing 
hew methods to fishermen is demonstration 
and demonstration is a part of the activities 
of the Undustrial Development Service. 


It is sometimes difficult to say when experi- 
ment stops and demonstration begins, but 
demonstration is definitely a part of it. Some- 
times this is demonstration not of something 
that is discovered in Canada, but demonstra- 
tion of a technique from a distance. For 
example, we brought a Japanese to New- 
foundland to demonstrate more efficient ways 
of catching squid and it was not long before 
the Newfoundlanders adopted these, in spite 
of their traditional tendencies. 


Special Committee 


The Chairman: Are you giving any thought 
to organizing a service for fishermen like the 
Department of Agriculture wants to organize, 
a kind of computer system to help farmers in 
their management and all this? 


I am sure you are aware of that programme 
which is going to be launched fairly soon, I 
think. 


I do not remember exactly the name of that 
programme; perhaps some of the members 
remember it? 


Dr. Needler: This is Business Management, 
Iseube 

The Chairman: No, a programme whereby, 
providing that the farmers will give informa- 
tion about their business, then they will tell 
them what kind of mistakes they are making 
in their management. 


Dr. Needler: We have not done that yet, 
but it might be a very good thing to do. I 
think we should look into it. 


Senator Robichaud: Is the department not 
gathering data regarding the types of gear, 
different types of boats, the total earnings, 
depreciation, etc.? Such information is being 
gathered now, is it not? 


Dr. Needler: Yes, and this gets a fairly 
wide distribution. This is an analysis of the 
costs of fishing operations, and the returns. 


The Chairman: But what the Department of 
Agriculture has in mind is much more elabo- 
rate than this. 


Dr. Hayes: Yes; this is probably a 
weakness, I think, in all sciences; we do not 
have enough of what I call GP’s, who can 
take scientific discoveries and apply them to 
the case in hand. This is a difficult type of 
man to recruit, who has this kind of ability 
and I am sure that a great deal more must be 
done. 


The Chairman: Are you trying to develop 
this kind of service so as to be able to con- 
vince fishermen to better adapt to change, 
because this way you can have the nicest 
research programmes and then we produce 
researchers who are more and more frustrat- 
ed because their discoveries are not applied 
by the industry. 


Dr. Needler: I think, Mr. Chairman, that 
demonstrations and the contact with our field 
staff have led actually to fairly rapid changes 
in fishing methods om a number of occasions. 
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The Chairman: Have you made any studies 
of how the process of technological diffusion 
is developing among fishermen? We were 
told, for instance, that among farmers one of 
the best methods of diffusion is from one 
dynamic farmer to others. Have you made 
any studies about the way fishermen react? 


Mr. W. C. MacKenzie: No scientific studies, 
Mr. Chairman, but this is a common observa- 
tion of anyone who has close contact with 
fishermen and the fishing industry. 


The Chairman: Because it seems to me that 
this should be some kind of vital operation 
for the department, in the sense that you 
cannot pursue all these research programmes 
in isolation then just realize a few years later 
that the fishermen are not using it. 


Mr. MacKenzie: I think also, Mr. Chair- 
man, that one could anticipate that the 
developments that were described this morn- 
ing toward creating a more elite group among 
fishermen, men who had a stronger stake in 
the fishing operations because they, in a 
sense, were given a quasi-property right, the 
limitation of entry, and this sort of thing 
would lead also to a greater interest in the 
application of scientific discoveries. 


The traditional fisherman, as you probably 
know very well, operates by tradition. Their 
approach to their business is often described 
as a way of life rather than as an industry; it 
is a significant term. 


Dr. Needler: Mr. Chairman, I would like to 
make two remarks, if I might: one of them is 
that I think that the conservation of the 
fisherman is sometimes exaggerated. I think 
that if one or two fishermen, and this cor- 
roborates your former statement, if one or 
two fishermen make a success of a new meth- 
od of fishing, a lot of people follow very 
quickly. 


Senator Robichaud: Crab fishing. 


Dr. Needler: I was going to mention crab 
fishing. A few people had a profitable experi- 
ence in the crab fishery in one year and one 
year later I think that in Senator Robichaud’s 
home county maybe almost half of the people 
who had been engaged in dragging for 
ground fish switched to the crab fishing, 
financed it themselves, did it on their own 
initiative. So the fishermen are really not that 
conservative and they do react to success by 
one of themselves. If the government does 
something they are very prone to say oh, 
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well, it costs a lot of money and that is not 
really a demonstration. So I think this is true. 


I would like, however, to make a general 
observation which I think agrees with what 
you have been saying. Whereas it seems to 
me that in agriculture there is in this coun- 
try everything from research, fundamental 
research, applied research, demonstrations 
through illustration stations. There are many 
agricultural agents who I think in the main 
are employed by the provinces, who are gen- 
eralists, or as Dr. Hayes says, the general 
practitioners, and a large number of experts 
in particular things to whom they can refer, 
who are mainly federal. 


In the fishing industry, on the fisheries 
scene I think we are weakest in this body 
of field workers who are generalists; we try 
to use our own field staff in this way but we 
do have the responsibilities for law enforce- 
ment and inspection and so forth, and this is 
actually a hindrance as far as those individu- 
als are concerned in this educational function. 
So that our field staff for this purpose in such 
places as the industrial development service 
is really very limited and in fisheries the 
provinces have not put as many people in this 
field as is the case in agriculture. 


So that I think we actually are rather weak 
in our field work among fishermen, to be sure 
that they are aware of opportunities of vari- 
ous kinds, not merely scientific, but technical, 
engineering, even economic. 


The Chairman: I have two unfair questions 
to ask, to finish: I want to come back to 
pollution. Now then, Senator Grosart is back, 
and I am sure that he will join me perhaps in 
this question. 


Senator Grosart: I am only back, Mr. 
Chairman, because I was ruled out of order 
by the Speaker. 


The Chairman: So you can make your 
speech here. I am glad that you have warned 
me. It seems to me that in this whole field of 
pollution we have been, in the federal field, 
in a state of almost complete confusion. This 
might be completely unfair, but this is the 
impression that a lot of members of this com- 
mittee have developed as a result of our hear- 
ings. We have, for instance, three different 
categories of agencies, some dealing with 
safeguards and seeing that these are imple- 
mented. We have research agencies like 
yours. Then we have, I understand, at the 
federal level only one control agency, which 


is your department, 
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Do you not think that at some stage we will 
have to think of organizing a much more 
integrated organization than this, both in 
terms of finding safeguards and of doing 
research in relation to pollution? Is that an 


unfair question? 


Dr. Hayes: No, not at all. I think there are 
a great many agencies. I have heard it said 
there are over 100 agencies in Canada which 
had some sort of authority to do something 
about pollution. 


Senator Grosart: We have been told there 
are 228. 


The Chairman: No, we are not dealing now 
with municipalities, provincial governments 
and international organizations; we are just 
dealing with the federal government. 


Dr. Hayes: The federal government’s rights 
are somewhat limited and I suppose that it 
would be very difficult to get the provinces to 
agree to strengthen federal acts. 


I do not know what kind of results would 
come from a proposal that the federal govern- 
ment be given additional powers, but I sus- 
pect that it would be quite a job to get the 
provinces to surrender any real authority to 
the federal government. 


So, if this idea is correct, then we are stuck 


with our present legal rights to enter the field 
and we have got to stretch them to the limit. 


The Chairman: Yes, but as you were saying 
this morning, at least if we can ensure that 
the fish will survive, perhaps we have a good 
chance to see humans survive, too. 


So you have an agency of control there at 
the federal level. 


Dr. Hayes: We have an agency of control 
which will have to be tested in the courts, 
certainly. 


I think another of the troubles in pollution 
is that the municipalities have been under the 
belief that if they take human excrement and 
break it up and then put it in that it is 
somehow less deleterious and less likely to 
fertilize the pond than if they put it in raw. 


This may be artistically better, but the 
same amount of phosphate and nitrate goes 
in. So that what we really have to look for is 
some way to prevent the phosphate and 
nitrate going in, not the question of whether 
it goes in in lumps of chopped up. 
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I think this is something for the municipali- 
ties and cities to get educated on and this is 
where the biologists have made virtually no 
impact and this is the biologist’s business, to 
understand the business of raising fertility of 
lakes to an undesirable level and I think he 
does know what some of these problems are; 
he does not know all the cures, but his advice 
is not being widely followed. 

There is also the question of separating; if 
you want to prevent the contents of the sew- 
ers going in it has got to be separated in a 
storm sewer or else every rain storm will 
flood it over; this is what they have been 
doing in Ottawa now, and this is a very 
expensive business of tearing up all those 
streets to get storm sewers. The country has 
not altogether been willing to face this kind 
of cost. This is thinking about a budget per- 
haps of the order of cost of national defence. 


Perhaps one of the worst possible uses of 
research is to say we do not propose to meet 
our budget, so we say let us have ten years 
research and buy off the FRB with a few 
million dollars, which will not cost anything, 
instead of doing something about the prob- 
lems which we know, such as separating the 
storm sewers from the domestic sewage. 


Facing up to the costs is one thing; facing 
up to the biologists’ views about the nature of 
phosphate and nitrate and what form it is in 
and making no difference to the effect of pol- 
lution is another. 


When some of these things are done I think 
perhaps we can handle our water problems, 
but there is a lot of education to come in the 
meantime, I am sure. 


The Chairman: And better integration of 
our research effort within the federal govern- 
ment at least. 


Dr. Needler: I think, Mr. Chairman, some 
progress is taking place in that. The 
unfairness of your question, if there is any, 
and I do not think it is really unfair, is ask- 
ing one ministry to give an opinion which 
includes the operations of others, but I think 
that this co-ordination of research activities 
regarding pollution is proceeding and I think 
that the situation is improving as far as this 
is concerned. 


The Chairman: It must have been pretty 
bad. 


Dr. Needler: I think it was. 
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The Chairman: Do you have any questions 
in relation to this, Senator Grosart? 


Senator Grosart: I do not have a specific 
question. I would like however to express 
again my concern about the necessity of mov- 
ing from co-ordination, or alleged co-ordina- 
tion to control in this matter. I would ask if 
anybody has any idea how we can get some 
kind of control, even in the limited area of 
research. We have asked other departments 
about it, for example, the co-ordination of 
their grants to universities for projects that 
they let out. In my reading of the submission 
on this question of projects, am I correct in 
recalling that you have had 22 over a period 
of five years? 


Dr. Hayes: Contracts. 


Senator Grosart: Yes, contracts; that is 
research projects that you have let out, 22 
over five years, and I believe your statement 
says it is distributed more or less equally 
between universities and industry. 


Dr. Hayes: Yes. They are listed on page 
131; they are listed from 1962 to 1968. I 
should say that these are not the university 
support programmes at the present times; 
these are contracts for getting specific work 
done, which might have been done in the 
board by our own staff, but which it is more 
convenient sometimes to have done at a uni- 
versity or somewhere else. For example, the 
Department of Nutritive Science and Food 
Science or whatever they call it, in Toronto, 
has been working up the nutritive value of 
Canadian fishery products. We could do that 
in any of our labs, but they are equipped to 
do it and it is a more efficient way to get it 
done. 


I would call this contract board work which 
we have done outside, as distinct from our 
university grants, which are grants for 
research in universities. 


Senator Grosart: Limiting my question just 
to research and to the universities: my 
impression is that various departments make 
science policy decisions to give a grant to a 
university for a particular purpose, or to let 
out a research project to a university and that 
there is little or no co-ordination between the 
various science policy decision-makers in the 
departments. The reason I say that my 
impression is that there is little or no co-ordi- 
nation is that the end result is that indicated 
to us by the Science Council, that we are in a 
complete imbalance today in our whole divi- 
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sion of research, R and D between industrial, 
government in-house and university. 


The Science Council says we are in com- 
plete imbalance; this has to be the result of a 
lot of bad decisions, not necessarily a bad 
decision on the part of any one department, 
but cumulatively bad decisions. Now, what is 
being done to prevent this? You gave us an 
example with the Burlington situation, where 
you had eight universities all trying to be 
centres of excellence in the same field. 


The Chairman: That was given more 
specifically by the Department of Energy, 
Mines and Resources yesterday afternoon. 


Senator Grosart: I am sorry. You are work- 
ing us too hard, Mr. Chairman, and I cannot 
remember which department this comes from. 
But is there any mechanism—I do not mean 
any hope or good intention—but is there any 
mechanism in this one field, because if there 
is a mechanism in this field, maybe we can 
get it somewhere else? In this one small field, 
is there any mechanism to prevent this kind 
of imbalance that we have achieved over 
some years of bad cumulative science policy 
decision making? Is there anything going on? 


Dr. Hayes: Usually the complaint about the 
imbalance ends up when one comes to give an 
example by saying that there is too much 
money being spent on nuclear physics in rela- 
tion to biology or renewable resources. I 
think this particular thing, which is the one 
that everybody cites, is due to just a couple 
of policies. The National Research Council has 
said that they support the man rather than 
the subject and that if the man is bright they 
will support him. The wartime effort to get 
the Chalk River establishment going generat- 
ed a whole bunch of young fellows in the 
area of nuclear physics and they all went to 
universities and are producing students. 


This momentum has carried this thing on 
till now and everybody is getting concerned 
about it. 


As of now the federal government, we 
know for example, will support any areas of 
science in the universities that are relevant to 
renewable natural resources in the area of 
this field that we are interested in and so on, 
but you still have an agency like the National 
Research Council which does not make these 
distinctions, or has not been making these 
distinctions, and so the people apply and if 
they are bright I suppose they will get the 
support, 
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But certainly the so-called mission-oriented 
groups, if they had the distribution of the 
money and the federal government were say- 
ing we want this kind of emphasis given in 
our federal agencies like the Fisheries 
Research Board, one to two, five to seven, or 
whatever the relevant sums of money are, 
and we want each of these groups to support 
a university programme to some percentage 
of its total, say 10% or something, then this 
would automatically reflect the areas of sup- 
port in the universities and there is a lot to 
be said for that. This is what we are trying to 
do in our area. 


Of course, the levels of support, for rea- 
sons that I do not always altogether under- 
stand, in the renewable natural resources, 
fisheries, forests and agriculture, have simply 
been in the joke column compared with what 
is available in other branches of science. I do 
not know why that is so, but it is very diffi- 
cult to get it rectified. 


Senator Grosart: That is exactly the point I 
am making. Could I ask this specific question: 
let us say you decide, when you are making 
up your budget for next year, that you will 
put so much R and D into five universities. 
Have you any information available to you at 
that time about what the other 40 people who 
are putting research money into universities 
are doing, what universities, what disciplines? 


Dr. Hayes: We do not officially receive this 
information. 


Senator Grosart: You are making a more or 
less isolated decision. 


Dr. Hayes: That is correct. 


Senator Grosart: I am sure you are not 
happy with that. 


Dr. Hayes: No; I think it would be useful to 
know what is happening elsewhere. I would 
envisage a national system, under which the 
Secretariat handled all these and the various 
mission-oriented agencies had a right to 
nominate up to a certain level within their 
own area of science. 


Senator Grosart: Would you not agree that 
this might well be one important function of 
a Ministry of Science Policy? 


You mentioned the Science Council, you 
mentioned the Science Secretariat; they do 
not seem to have very much influence in such 
cases as ING and the B.C. telescope, ING 
particularly, where both the Science Council 
and the Secretariat provided thick reports, 
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approving ING in the most glowing terms. 
Yet the government decided otherwise. 

I am not criticizing or questioning the gov- 
ernment’s decision; I am merely concerned 
with the fact that these two bodies give 
advice and it it not taken. I think the reason 
is that there is no responsible Ministry to 
co-ordinate. The Science Secretariat might be 
looked on in a way as a ministry; and you 
might even say the same about the Science 
Council, but in neither case is there a Minis- 
ter with the responsibility of looking over the 
whole expenditure, the whole direction of the 
expenditure of public funds in research. 


Would you agree with me that this might 
be one of the functions of a Ministry of 
Science Policy? 


I emphasize the word “Policy” to get over 
the objection that you indicate; I think you 
said, sir, that you would not agree with a 
certain kind of Science ministry. 


The Chairman: I think you are still con- 
fused, Senator. 


Senator Grosart: Am I? 
The Chairman: Yes. 
Senator Grosart: Still in the wrong pew? 


The Chairman: Because I do not think that 
this question was raised at all by our guests 
of today; this was raised in the brief of the 
Department of Energy, Mines and Resources 
yesterday afternoon. 


Senator Grosart: Anyway, I can still ask 
the question. 


Dr. Hayes: Professor Favre is outside the 
government service and has some opinions on 
science policy in Canada and on a Ministry of 
Science possibly, what it might or might not 
do; he may have a comment to make on your 
question. 


The Chairman: We will definitely have to 
adjourn at 5:30 and I still have one brief 
question, so if you can limit your answer to 
about five minutes, we could go ahead. I sup- 
pose that there are no other questions? 


Otherwise the alternative, Senator Grosart, 
might be to ask Professor Favre to give us a 
more elaborate answer to this questions in 
writing, if that is satisfactory. 
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Senator Grosart: I was just interested in 
getting an opinion from our witnesses as to 
whether they saw any kind of function for a 
Science Policy Ministry. 


The Chairman: I think it is a very com- 
plicated subject, as you very well know and 
if Professor Favre does want to deal with it 
now, that is up to him. 


Dr. Favre: I think, Mr. Chairman, I could 
try in a few minutes to give you what I think 
about these various matters. 


Just a few minutes ago I referred to a 
25-year plan; therefore, if the Minister of the 
Science Policy Department you are referring 
to is in charge of planning and of establishing 
the 25-years plan, I think I would agree that 
it is exactly what we need, because I do 
believe that it is general fact now all over the 
world that science has grown at a tremendous 
rate and no one knows what to do with it. So 
there is a new science emerging now, the 
science of science, and in Canada at the 
moment I think we are facing this very 
problem. 

I do not think that the Science Council is 
the answer to that, because it must be inter- 
disciplinary. Therefore, it must be above the 
economic council, the arts council and the 
science council. 

Now, it would be wrong in my opinion, I 
believe, to have a department which would 
concentrate all the research being done with- 
in the government laboratories into one huge 
organization. I think the research is progres- 
sing because of interactions between research 
people. The point is I think it would be 
wrong to expect too much really from a 
research organization, a huge research organi- 
zation, because the important point is not to 
do research, it is to find something and I 
think there is a human problem in that. 


It is really a psychological problem and all 
these aspects have to be put into one picture. 


To me the important problem we are facing 
in Canada is the following: we are investing 
great sums of money into research. We are 
supposed, in doing so, to eliminate the cost of 
error, and by eliminating the cost of error we 
are supposed to eliminate the cost of uncer- 
tainty. I do believe that the situation is such 
that we are not really eliminating the cost of 
error and we are not eliminating the cost of 
uncertainty. 
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Everyone is puzzled about what is going on 
and the answer I think is really to have one 
man in charge of the operation. I think there 
are various sytems to be established and it is 
not really profitable in the few minutes’ time 
left to me to discuss the various possibilities, 
but there are very many systems. 


The French, the English, the United States 
they have been tried and they are not too 
successful. Why? Because I think in this very 
special field of planning we have not invested 
enough money in research, therefore I think 
we do not know exactly what the outcome 
will be, but there is one sure thing, we have 
to do something, and if I may come back to 
the question you asked a few minutes ago 
about pollution, I think the government has 
to do something about pollution, and again I 
think it is the job of one man to really do 
something. 


I think you can form a committee to inves- 
tigate what has to be done, but when you 
reach the point of doing things the committee 
is no longer working, or a set of committees I 
think is even worse. I think you need just one 
man and one man who is really responsible 
and everyone will know that this man is 
responsible. 


I think as far as the Fisheries Research 
Board is concerned, our interest is only in the 
biological aspect, therefore when we come to 
do this we have a body of scientists and we 
are the only ones in Canada, the only organi- 
zation which can really contribute this body 
of scientists and this amount of knowledge 
gained from many, many years of outstanding 
research. 

It must be inter-disciplinary, because pollu- 
tion is not a simple problem, but in order to 
do inter-disciplinary research I -think you 
need one man. 


The Chairman: Thank you very much, 
Professor Favre. I do hope that if you have 
time, I know you are very busy, but if you 
have time, you will perhaps put in writing a 
more elaborate answer on this problem, 
because I think it would be very useful, I am 
sure, to the Committee. 


Professor Favre: I would be very pleased 
to do so. 


The Chairman: We would be very pleased 
to receive it, 
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A final question to Dr. Needler: what will 
you do, sir, if you receive a request from the 
forestry part of your operation to establish a 
forest research board as the fishery people 
have now? 


Dr. Needler: Mr. Chairman you said if I 
received such a request; I would say that I 
would look upon the request with a great deal 
of sympathy and try to move in that 
direction. 


I feel that the Fisheries Research Board’s 
system has worked very well; the Canadian 
fisheries research is very good compared with 
other countries. I think also that the research 
in the forestry branch is very good and their 
present set-up has worked quite well, but 
using your question exactly the way it was 
asked, if such a request should come I think 
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that it would be considered extremely favou- 
rably. I think that even if the request does 
not come we will be more or less forced by 
circumstances to give some consideration to 
the organization of research in forestry. 


The Chairman: I never thought that you 
would go that far; thank you very much. 


Senator Robichaud: May I take this oppor- 
tunity to express our appreciation to both the 
Deputy Minister, Dr. Needler and to the 
Chairman of the Board, Dr. Hayes, for sub- 
mitting their presentation this morning, their 
summary, in our two Official languages, both 
in French and in English. 


The Chairman: Thank you very much 
indeed; it has been a very useful day for us. 


The committee adjourned. 
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APPENDIX 15 


Summary Remarks on 


Presentation of Department of 


Fisheries Section, 


Science Policy Submission 


by 


Dr. A. W. H. Needler, Deputy Minister 


In its internal structure, the Department of 
Fisheries has five distinct services which 
apply scientific knowledge and procedures in 
implementing fundamental departmental 
objectives. These services are concerned, re- 
spectively, with resource development, fish 
inspection and quality control, industrial 
development, economic research and interna- 
tional fisheries commitments. 


Two of these services, Resource Develop- 
ment and Inspection, deploy their staff pre- 
dominantly in field locations, as required by 
the nature of their responsibilities. Two oth- 
ers, Industrial Development and Economics, 
employ specialists who undertake continuing 
and ad hoc investigations whenever and wher- 
ever required. The International Fisheries 
Service, which has a minimum staff, relies 
for scientific backing upon the Fisheries 
Research Board and, on occasion, appropriate 
services of the Department. 


Co-ordination of programs undertaken by 
the various services is effected by consulta- 
tion at local, regional and headquarters levels 
among program managers and service direc- 
tors. At intervals, program review exercises 
subject current programs to critical scrutiny 
in order to assess their effectiveness and to 
determine priorities. 


While expansion of funds available for 
proposed programs would be welcomed, a 
chronic shortage of professional staff is 
regarded as perhaps the outstanding hin- 
drance encountered by the Department in the 
pursuit of its objectives. Among measures 
taken to encourage recruitment, the most 
effective has been the summer employment 
of university undergraduates. 


Looking into the future, scientific endeav- 
ours in which the Department is involved 
may be expected to follow recent trends for 
at least the next five years, but there is rea- 
son to believe that these efforts will be inten- 


sified thereafter. Greater pressure may be put 
upon fisheries resources to sustain a signifi- 
cantly expanded recreational fishery. Because 
of the regional character of the fisheries, the 
contribution by the Department’s activities 
toward regional development in Canada prom- 
ises to remain substantial. 


RESOURCE DEVELOPMENT 


The Resource Development Service is 
organized to combat man-made and natural 
pressures upon fishery resources and where 
possible to effect environmental improvement. 
This service deploys professional and techni- 
cal staff at regional and field locations across 
the country. The professional staff of 95 posi- 
tions (84 occupied) includes 58 biologists and 
26 engineers; in addition, seasonal work is 
provided for an average of 65 university 
students. 


Principal objectives of the service are: to 
maintain and expand stocks of fish and 
shellfish by application of scientific and tech- 
nical means, and to advise on fishery manage- 
ment techniques. Programs for protection and 
expansion of fishery resources, control of 
water pollution, and resource investigation 
and management are carried out in close co- 
operation with other government agencies, 
industrial firms and international organiza- 
tions. 


Examples of achievements by the service 
are: effluent-treatment facilities developed to 
protect Fraser River salmon stocks from 
pulpmill pollution in British Columbia; the 
world’s largest Atlantic salmon hatchery con- 
structed to preserve salmon in the St. John 
River in New Brunswick, development of 
oyster hatchery facilities, Prince Edward 
Island; operation of a sea lamprey control 
program to permit fisheries rehabilitation in 
the Great Lakes; a major stream-flow-control 
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and spawning-channel project to augment 
salmon stocks at Babine Lake, British 
Columbia; and modifications adopted in 
chemical forest spray programs in order to 
minimize harm to fish. 


In the area of resource management, a 
wide range of studies and investigations is 
undertaken to broaden knowledge of fish 
stocks, especially salmon on Pacific and 
Atlantic coasts, so as to improve management 
techniques. 


While public demand is expected to 
increase in future for an expansion of fishery 
resources, both for food consumption and for 
recreational fishing, these resources will be 
subject to formidable pressures from industri- 
al and other competition for water use. To 
meet this challenge, new or improved scien- 
tific techniques will be required such as, for 
example, the artificial propagation of salm- 
on—currently a very promising concept—and 
implementation of the transplant technique as 
applied in efforts to establish Pacific salmon 
in Great Lakes and Atlantic waters, and 
Atlantic lobsters on the coast of British 
Columbia. 


INSPECTION SERVICE 


Although a relative newcomer in the 
application of the scientific approach to 
regulatory responsibilities, the Inspection 


Service has gained wide recognition for the 
thoroughness with which it has organized a 
systematic quality control and inspection pro- 
gram on behalf of the Canadian fishing 
industry and the consuming public. 


This Service was established as a depart- 
mental unit in 1949. Its main objectives are to 
implement a program of fish inspection to 
protect the health of the consumer, and to 
create consumer confidence by maintenance 
of high quality standards. Related activities 
include the conduct of applied and develop- 
mental investigations on fish handling, 
processing and storage problems; demonstra- 
tion of quality control processes, techniques 
and equipment; and development of new 
fishery products. 


The staff of the Inspection Service is 
deployed in the five administrative regions of 
the department. Professional positions cur- 
rently total 104, of which 20 are vacant and 
six are filled by non-professionals. Serving 
professionals include 41 food technologists, 17 
bacteriologists, 13 chemists and 7 engineers. 
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Under a current program to upgrade educa- 
tional standards, 19 non-professional inspec- 
tors are currently enrolled in university degree 
courses. Seasonal duties normally provide 
summer employment for 10 student assistants. 


Emphasis in the service’s approach in 
recent years has been re-directed from polic- 
ing the end-product toward the promotion of 
quality control procedures and sanitary envi- 
ronmental conditions. 


A chain of federal Fish Inspection laborato- 
ries has been established across Canada to 
carry out scientific testing of fish and fish 
products. In recent years, vacancies in field 
staff have been filled by science graduates 
who undergo in-service training as Fish Qual- 
ity Specialists. Most recently, an engineering 
section has been introduced to round out the 
corps of professionals required to set and 
apply appropriate quality standards and to 
provide technical and scientific advice to the 
industry. This qualified staff is also being 
utilized to conduct applied research in efforts 
to solve specific problems of the industry. 


Close collaboration is maintained between 
the Inspection Service and other government 
and international agencies which are con- 
cerned with food quality, and with the fishing 
industry itself. 


Among technical accomplishments to which 
the service has contributed may be men- 
tioned: development of an optical instrumen- 
tation system for colour evaluation of canned 
salmon and tuna; an improved fishing vessel 
refrigeration system; a new and improved 
system for highway transport of frozen foods; 
use of super-chilling techniques to preserve 
the quality of fish fillets; and improved han- 
dling and processing methods associated with 
the development of Queen crab and Green- 
land turbot fishing enterprises. 


Further evolution of scientific methods of 
fish inspection are anticipated in the next five 
years, accompanied by broadening of applied 
research and development activities. 


ECONOMICS SERVICE 


The Economics Service concerns itself with 
the economic factors in the management of 
fishery resources and in regional develop- 
ment. This service relies for basic data upon 
field staff units, but concentrates its research 
personnel at headquarters for maximum 
efficiency and flexibility. Seventeen profes- 
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sional positions, two of them _ currently 
vacant, comprise the research unit. No signifi- 
cant changes in the establishment are fore- 
seen during the next five years. 


The objectives of the service relate to the 
department’s requirements for economic guid- 
ance in formulating policy. Studies conducted 
in fulfillment of this role pertain to the 
efficiency of the industry at all levels of pro- 
duction, the relative importance of the com- 
mercial and recreational fisheries, and the 
impact upon the industry of domestic and 
world demand for fish and fish products. 


In the performance of these duties, liaison 
is maintained with other government agen- 
cies, all segments of the fishing industry, pro- 
vincial fisheries administrations, international 
bodies such as FAO and OECD, as well as 
government sources in the United States and 
other countries. 


To supplement its own endeavours, the 
Economics Service utilizes the assistance and 
co-operation of universities and consulting 
services. Investigations undertaken by the 
service within the last five years include: an 
annual cost-and-earnings study of the Atlan- 
tic fishing fleets; rationalization studies of 
particular fisheries: Pacific salmon, Atlantic 
lobster, Newfoundland groundfish, Northwest 
Territories; and benefit-cost studies of the 
Great Lakes lamprey control and Newfound- 
land household resettlement programs. Most 
significant among these projects have been 
those associated with the control of entry into 
commercial fisheries for west coast salmon 
and east coast lobster. 


Some reorganization of the service is con- 
sidered desirable in order to give adequate 
attention to such matters as sport fisheries 
and the impact of further technological 
changes upon the various phases of the 
industry. 


INDUSTRIAL DEVELOPMENT SERVICE 


The Industrial Development Service was 
established in 1955 to foster modernization of 
the commercial fishing industry. Since 1960 
this service has actively demonstrated and 
promoted technical improvement and innova- 
tion, particularly among segments of the 
industry whose progress was retarded by out- 
moded methods and equipment. Cost-sharing 
programs undertaken with the provinces and 
continuing consultation through federal-pro- 
vincial fisheries committees have given strong 
impetus to these endeavours. 
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Primary objectives of the service are: 
expanding and modernizing the commercial 
fishing industry, increasing productivity, 
improving skills and techniques, and effecting 
greater diversification of fishing activity. 


A reorganization of the service approved 
by Treasury Board in the current year pro- 
vides for an eventual establishment of 75 
persons, including a substantial proportion of 
professional and technical personnel. Three 
branches are envisaged, having responsibility 
in the areas of Fishing Operations, Explorato- 
ry Fishing and Vessel and Engineering 
activities. 


The services of outside specialists and con- 
sultants are utilized to carry out a portion of 
the programs initiated by the service. Nation- 
al and international conferences dealing with 
fisheries technology and related matters are 
attended by staff members in order to keep 
abreast of significant developments, and the 
service itself has handled arrangements for 
similar conferences sponsored by the Federal- 
Provincial Atlantic Fisheries Committee. 


Among major contributions by the service 
to the fishing industry and the community in 
general are: fostering of an Atlantic herring 
industry which has tripled in value of catch 
within five years; development of the Irish 
Moss industry in Prince Edward Island and 
the Queen crab fishery in the Atlantic coast 
provinces; development of a mid-water 
trawling technique to help boost catches of 
herring and other pelagic fish stocks; 
improved mechanical drying equipment for 
salt fish production; improved trawling tech- 
niques applied in more than doubling smelt 
production in Lake Erie. 


A reduced dependence by industry upon 
technical assistance from the service is 
anticipated in future as industry moderniza- 
tion progresses, thereby permitting greater 
attention to be given to long-term investiga- 
tions aimed at improved exploitation of off- 
shore fishery stocks. 


INTERNATIONAL FISHERIES SERVICE 


Compilation and analysis of scientific data 
on behalf of ten international fisheries com- 
missions and councils in which Canada holds 
membership is a responsibility of the Interna- 
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tional Fisheries Service. Canada is represent- 
ed on each of these organizations by a senior 
official of the Department of Fisheries. The 
actual scientific research required by these 
commitments is undertaken on behalf of the 
Fisheries Ministry by the Fisheries Research 
Board or, on occasion, by the Resource Devel- 
opment Service. 
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The nine Commissions referred to deal with 
fisheries of the Northwest Atlantic, Great 
Lakes, . international whaling, North Pacific 
fisheries, North Pacific fur seals, Pacific hali- 
but, Pacific salmon, Atlantic tuna, and tropi- 
cal tuna. The tenth organization which was 
mentioned is the International Council for the 
Exploration of the Seas. 
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MINISTRY OF FISHERIES 


INTRODUCTION 


The Ministry of Fisheries is concerned with the conservation 
and enhancement of Canada's commercial and sport fisheries. The 
responsibility is broad, involving the fitness of the aquatic environment, 
the living resources of salt and fresh water, and the food and natural 
products removed therefrom for utilization by man. The benefits are both 


economic and social. 


The economic importance of Canada's commercial fisheries is 
demonstrated by the annual harvest of more than 1,250,000 tons of fish and 
shellfish, which have a landed value of approximately $150,000,000, and a 
pabeeesed value of about double that amount. Both the quantity and the 
value of this production are increasing, but not at a rate sufficient to 
maintain Canada's position among the major fishing nations of the world. 
Between 1957 and 1967, Canada dropped from 7th to 10th place in the volume 
of her landings. Nevertheless, Canada remains one of the world's four 
largest exporters of fish ($219,000,000 in 1966, mainly to hard currency 
countries, with $150,000,000 to the United States). By comparison, the 
value of fish exports was only $136,000,000 in 1957 when Canada stood first 
among exporting nations. The fisheries resource therefore makes a 
substantial contribution to Canada's economy as a whole and to her export 
trade. Yet it cannot be ignored that Canada is facing increasing 
competition at sea -- even at her own doorstep, and her products are facing 


increasing competition on domestic and foreign markets. 


The social importance of the Canadian fisheries resource is 
indicated by the large number of persons deriving all or part of their 
income from the commercial fishing operations (over 80,000) and from the 
processing of the product (about 20,000). The fact that these numbers 
should be and, in many important areas, are being reduced, can be 
expected to improve the efficiency of the industry from the standpoint of 


benefit/cost to the national economy and hence improve Canada's competitive 
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position in relation to other nations. Such actions, of course, must be 
integrated with those of other agencies of government more directly 


concerned with regional economic and social welfare. 


A less tangible, but perhaps even more significant benefit 
accruing from the fisheries resource, is the rapidly growing outdoor 
recreational opportunity which it affords to Canadians and visitors alike. 
While experts in economics have long sought to_develop a rational method 
of evaluating the worth of sport fisheries, a concensus has not yet been 
achieved. Furthermore, it may be that if, as predicted, the demand for 
recreational opportunities continues to grow at the continuously 
accelerating pace of recent years, the public might not be prepared to 
accept monetary evaluations which are based solely on the cold realism of 


economics. 


The Ministry is deeply concerned about the biological aspects 
of aquatic pollution. Many commercial fisheries are jeopardized by this 
deplorable manifestation of man's thoughtlessness. Quite apart from 
> 
economic consequences, water itself is a vital resource for recreation. 
Clean water for fish means clean water for man. Thus problems of fisheries 


are inseparable from those of pollution, and control or eradication of 


aquatic pollution unquestionably has many tangible benefits. 


Exclusive legislative authority for "Sea Coast and Inland 
Fisheries'' has been conferred upon the Parliament of Canada by Head 12, 
Section 91, of the British North America Act, and the functions and powers 


of the Minister of Fisheries stem principally from this document. 


Since the passage of this Act, however, responsibility for some 
freshwater fisheries has been delegated to the Provinces because of their 
local nature and their interrelationship with recreation and tourism; but 
the Federal Government, through the Ministry of Fisheries, retains 
responsibility for administration of some inland fisheries and, except for 
Quebec, for all sea fisheries. Sea fisheries, which frequently are the 
cause of serious international problems, comprise over 95 per cent of the 


nation's fisheries production, and represent more than 90 per cent of its 


value. 
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The Ministry of Fisheries is the instrument by which the 
government's policies are discharged today, and it exists pursuant to the 
Department of Fisheries Act, R.S.C. 1952,Chapter 69, which allocates to 
the Minister of Fisheries such duties, powers, and functions as may be 
designated or assigned by the Governor-in-Council. The Minister has the 
administration of several acts,all or parts of which concern scientific 


research or the application of the results of such research: The 


Fisheries Research Board Act, R.S.C. 1952, Chapter 21, the Fisheries Act, 
R.S.C._1952,Chapter 119, The Fish Inspection Act, R.S.C. 1952, Chapter 118 
and the Fisheries Development Act, Chapter 18, 14-15 Elizabeth II. In 


addition, there are several acts pertaining to the Ministry's involvement 


in international fisheries conventions. 


Underlying the enabling legislation of the Fisheries Ministry, 
is the fact that, with only a few minor exceptions, the nation's fisheries 
and those of international waters are renewable common-property resources 
which can be effectively administered, developed and protected only by 


application of all available scientific and technical knowledge. 


Responsibility for the application of this highly specialized 
expertise cannot logically be assigned to the private sector because the 
fruits of any such endeavours might well be harvested by competitors. 
Furthermore, the Canadian fishing industry, as a whole, is so fragmented 
that it has neither the means nor the capability. Accordingly, this 


responsibility has devolved upon government. 


The Ministry of Fisheries is the only Federal agency in 
Canada which is directly concerned with the application of science in all 
matters relating to the fisheries resource. Withthis capability, the 
Ministry therefore is in a position where it performs an important co- 
ordinating role, not only with other federal agencies but also with other 
fisheries administrations in the provinces, largely by means of Federal- 


Provincial committees at the Deputy Ministerial level. 


The Ministry's basic policies may be reduced to the generalization 
that it endeavours to do whatever is necessary in the interests of the 
Canadian people and the national economy insofar as these may be influenced 


by the commerical, sport, and native subsistence fisheries. 
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Elaboration of this fundamental concept logically leads to 


the following basic objectives of the Ministry: 


- to maintain the yields, to the Canadian commerical and 
sport fisheries, from stocks of fish, shellfish, and 
marine mammals, by regulating their exploitation; and 
to prevent damage to the resource by other uses of water 


or by the fisheries of other nations; 


- to increase, wherever feasible, the existing yields of 
fish, shellfish, and marine mammals by application of 
scientific management principles and fish cultural 


techniques, and by environmental improvements; 


- to improve the efficiency of the industry, or reduce its 
operational costs, by undertaking explorations for currently 
unknown stocks which might be exploited profitably; by 
developing, testing, and demonstrating to the industry, new 
fishing methods, gear and techniques; and by providing 
expert advice on all matters concerning the availability of 
the resource and the effectiveness of existing and new 


harvesting techniques; 


- to maintain, by means of regulations and expert advice to 
the industry, consistently high quality products which 


command the confidence of domestic and foreign consumers; 


Fulfillment of these objectives can be achieved only through 
the continuous application of all available knowledge concerning the 
resource and its environment, the industry itself, and the demands of 
domestic and export markets; by continuously improving this knowledge 
through the pursuit of vigorous and imaginative research programs; and 
by assuring that activities of the Ministry are fully coordinated for 


greatest economic yield to Canada. 


The accompanying chart outlines the internal structure of 
the Fisheries Ministry, designating (*) the principal organizational 


units which, in the context of the Special Committee's Order of 
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Reference, apply science policies. Each of these units whose functions 
are described briefly hereunder, has evolved from the Ministry's 
responsibility for the administration of the several acts mentioned 

above. The current consolidation of Fisheries and Forestry in one 
Department may affect the overall organization, but it will not affect the 
scientific needs of these activities. 


I. THE FISHERIES RESEARCH BOARD 


The Fisheries Research Board is an agency of the Ministry 
having the primary and predominant responsibility for scientific research 
within the Ministry. It conducts research on marine and freshwater fish, 
their environments and their fisheries. It is also charged with the 
responsibility for determining the best ways and means of utilizing 
the fisheries resources which includes product research, engineering 
and other technological investigations. The Board's scientific programs 
are mission-oriented and associated with the Ministy's objectives out- 
lined above. They bring the research to the point of application either 
by the fishing industry or by the various Services of the Department of 


Fisheries. 


The Board collaborates actively with the various Services of 
the Department of Fisheries in the discharge of their responsibilities. 
For example, FRB provides scientific direction and technical support of 
projects of interest to the Industrial Development Service, or scientific 


support of projects undertaken by the Resource Development Service. 


The Board assumes a major responsibility for the scientific 
support of the International Fisheries Service of the Department which is 
involved in international fisheries commissions, negotiation of new 


conventions, etc. 
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THE DEPARTMENT OF FISHERIES 


Under the Fisheries Act, R.S.C. 1952, Chapter 119, ag amended, 


St: tutory functions and powers regarding scientific activities are not 


mentioned in detail. 


which this basic statute confers, particularly those set out in sections 


4, 20, 24, 28, 33, 34, 48, 50, 56, 57 and 62. 


Within the Department of Fisheries there are five Services which 


are involved in the application of scientific knowledge collected by the 


Fisheries Research Board, by the Services themselves, and from many other 


sources, often from outside Canada. 


(a) 


(b) 


(c) 


The Industrial Development Service is dedicated to 


improving fishing techniques and equipment, and to 
bringing new resources into use. This Service (either 
by itself, or in cooperation with provincial fisheries 
agencies on a cost-sharing basis) conducts explorations 
for commercially valuable stocks of fish, tests and 
demonstrates new fishing methods (either imported from 
other parts of the world, or developed by its own staff), 
and makes available to the fishing industry the advice of 


experts from all over the world. 


The Resource Development Service applies scientific and 


technical measures for the purpose of maintaining or 
developing Canada's freshwater and inshore marine environ- 
ment and its living resources. It collaborates with FRB, or, 
in certain areas not covered by FRB research, may engage in 
investigations required for practical application and assist 


in the provision of scientific advice on fisheries management. 


The Inspection Service is responsible for the certification 
for human consumption of fish and fishery products destined 
for domestic and foreign markets; for the practical 


application of research on new fishery products of commercial 


However, they are inherent in the powers and duties 
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importance; and for application of knowledge required for 
solution of problems encountered in the handling, processing 


and distribution of fishery products. 


The Economics Service undertakes economic research, including 
collection and analysis of statistical data, on all aspects 

of the fisheries resource in order to provide market and other 
economic intelligence to the fishing industry, governments, and 


the public. 


The International Fisheries Service is responsible for Canada's 
obligations in respect to the nine international fisheries 
commissions and one international council to which she belongs. 
Through these organizations Canada cooperates with many other 
nations in the conduct of research and its application to the 
maintenance of living aquatic resources and the management of 


fisheries of mutual interest. 


PLAN OF PRESENTATION 


The brief on the scientific functions, activities and policies 


of the Ministry's Fisheries Research Board appears as Part II of this 


submission. The involvements of the Department of Fisheries! five 


services, insofar as science is concerned, are presented in Part III. 
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The internal structure of the Department of Fisheries 
is organized into units (Services), and each of those which 
undertake scientific activities, in the context of the Special 
Committee's Order of Reference, bears responsibility for the 


pursuit of at least one of the basic Departmental objectives. 


The Industrial Development Service is concerned with 
modernization of the commercial fishing operations, looking 
to increasing the efficiency and profits of the industry; 
the Resource Development Service is responsible for the 
maintenance and expansion of the fisheries resource through 
the application of scientific principles; the Inspection 
Service is dedicated to the quality improvement of fish and 
fish products; and the Economics Service undertakes economic 
research and intelligence functions on behalf of other 


Services, other arms of government, and the general public. 


The local and continuing nature of the programs of the 
Resource Development Service and of the Inspection Service 
has resulted in the deployment of most of their respective 
staffs to the Department's administrative regions (Pacific, 
Central, Quebec, Maritimes, and Newfoundland), with functional 
direction being provided by a small senior staff located at 
the Directorate headquarters in Ottawa. On the other hand, 
the programs of the Industrial Development Service and of the 
Economics Service's research division are more specific, 
and their personnel are therefore located principally in 
Ottawa, where they constitute pools of experts which may be 
drawn upon to resolve urgent problems as they arise anywhere 


in Canada, 


While each Service has a specific role to fulfill, they 
do not operate in isolation from each other. In fact, a 
close rapport exists between them, largely because of frequent 


staff meetings, at the national, regional, and district levels, 
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which are attended by appropriate representatives from all 
Services for the purpose of discussing and reporting on 
current programs. Such meetings, convened, say, bi-monthly, 
tend to foster better understanding of the aims and endeavours 
of others, promoting a more cohesive effort toward fulfill- 


ment of Departmental objectives. 


Of course, there are almost-daily-~contacts of a more 
informal character as well, and whenever joint programs are 
undertaken they usually are planned and directed by intra- 
departmental committees, or task forces, consisting of repre- 


sentatives of the Services which are directly involved. 


Inasmuch as each Service has been organized for the 
specific purpose of meeting one of the Department's several 
basic, but diverse objectives, their individual policies are 
not identical because each has had to implement some procedures 
which best suit their own particular needs. Nevertheless, the 
Services have much in common, and this report has been peauered 
to outline their common policies at the outset, followed by 


detailed explanations of the discrete policies and achievements 


of the individual Services. 


The operational effectiveness of the programs of all 
Services, and, indeed, of their individual sub-units, is 
reviewed at intervals, and revised as deemed advisable, by 
means of the Department's annual program-review exercise; by 
staff meetings convened at all levels, as required; by 
application of the superior-subordinate concept throughout the 


range of the Departmental hierarchy; and by project reports. 


Insofar as the basic Departmental objectives are concerned, 
the program-review exercise is, perhaps, the most useful tool 
for measuring effectiveness and determining priorities because 
it provides the means whereby all of the Department's programs 
are subjected to critical review, not only at Headquarters 


but also within the Regions, in order to determine the order of 
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priorities with respect to programs, staff, and funds. Through- 
out the course of this exercise, program managers are afforded 
the opportunity to defend their past, present, and future 
activities; and to offer constructive criticisms of the programs 
of other Services. Competition for the dollars allocated to 

the Department is therefore keen, and, through the process of 


elimination and/or curtailment, priorities emerge. 


Assessments of the benefits accruing from individual 
projects undertaken by the Department frequently cannot be 
finite, simply because of the vagaries of the fisheries resource. 
For instance, projects undertaken for the purpose of expanding 
the living resource cannot be appraised rationally until the 
expiry of at least one life cycle of the species involved, and 
this could encompass several years. Moreover, the indicated 
success (or otherwise) of such projects could be totally 
erroneous, particularly if it is based solely on one life cycle, 
inasmuch as there are many extraneous factors which can cause 
profound fluctuations in fish population densities from 


generation to generation. 


Human nature, being what it is, inevitably leads program 
managers to conclude that they have insufficient funds to perform 
their essential functions. In most instances, however, what 
the program manager really means is that he does not have enough 
money to do all of the things that should be done, or that he 
would like to do. Nevertheless, he is obliged to allocate 
priorities on the strength of the funds allotted to him, and, 
in this way, the really deserving programs are pursued, while 
marginal ones are deferred or abandoned. In this sense, then, 
it cannot be said that the magnitude of the funds allotted to 
the Department constitute a hindrance to the pursuit of its 
objectives. 

On the other hand, it should be noted that the Department 
could effectively utilize a substantial boost in funds in order 
to undertake many worthwhile projects which have had to be 
deferred, at least temporarily, because of the prevailing 


financial climate. 
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The long-standing shortage of competent professional staff 
is, perhaps, the outstanding hindrance encountered by the Depart- 
ment in the pursuit of its objectives. It should be noted, 
however, that this situation apparently does not stem solely 
from the pay structure inasmuch as industry, which usually has a 
free rein in such matters, is also experiencing recruitment 
problems. Competition for the most able scientific personnel 


is therefore extremely keen. 


In its efforts to recruit competent scientific personnel, 
the Department works closely with the Public Service Commission, 
to the extent that it participates in personnel interviews, 
rating boards, and cross-Canada recruitment drives, visiting 
various university campuses and technological institutes with 
a view to "selling" the concept of a Departmental career to 


promising upcoming graduates. 


While these steps have been reasonably effective, more 
success has been attained by hiring graduates who, during the 
course of their undergraduate years, have worked with the 
Department as summer students. Such individuals usually are 
extremely valuable acquisitions because they have had the 
opportunity, through the course of their temporary employment, 
to decide whether or not permanent employment within the Depart- 
ment is to their individual liking. Moreover, the knowledge 
acquired during the summer recesses is decidedly to the 


advantage of the individual and the employer. 


On the other hand, the prospective employer is ina 
position where he has some considerable knowledge of the 
strengths, weaknesses, and capabilities of those who have 
previously been engaged on a part-time basis, and he is able 
to select those who appear to offer the most promise. For 
these reasons, the Department strongly supports the policy 
of hiring undergraduates during the summer season, and would 


employ an even greater number if more funds could be made 


available. 
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The Department's competitive position might be strengthened 
if prospective recruits, or perhaps more properly, the most 
promising ones, could be assured of sound career growth patterns. 
Moreover, the services of some highly qualified personnel might 
be retained if the Department were given reasonable latitude to 
pay its scientific personnel according to their worth. In this 
connection, a promising individual who has reached the top 
salary level of his position may be forced to leave government 
service for financial reasons only, because his job is rigidly 
classified, and openings for more senior positions are currently 
non-existent - yet, the man's supervisors may feel that, because 
of his exceptional talents, he is worth far more to the 


organization than what he is currently being paid. 


The conservativism of certain segments of the fishing 
industry, and their frequently unreasonable tendency to resist 
change, is another hindrance which the Department encounters. 
Similarly, provincial fisheries administrations are sometimes’ 


reluctant to cooperate in matters of mutual concern. 


While it is anticipated that the scientific endeavours 
of the Department will follow recent trends for at least the 
next five years, there is reason to believe that these efforts 
will be intensified as the capabilities of individuals, parti- 
cularly those who have joined the Department only in relatively 


recent times, continue to develop. 


It is expected also that continuation of the current 
trend, whereby the general public is being afforded continuously 
more leisure time, will place additional pressure on the 
fisheries resource as a major form of recreation, and that the 
substantial effort which is currently being expended on the 
sport fishery resource will be intensified significantly in 


the near future. 
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The role of the fisheries resource with respect to the 
development of regional economies may be described as one 
which ranges from dominance to insignificance, depending upon 
the selected locale. It is noteworthy, however, that all 
Provinces and both Territories derive revenue from commercial 
fishing operations, as well as from sport fisheries and the 


tourism which they generate. 


In the Atlantic provinces, exploitation of valuable 
stocks of Atlantic salmon, oysters, lobsters, cod, haddock, 
and myriad other species has long been a major factor in the 
economy of the region. Indeed, it may be said also that 
Pacific salmon, halibut, herring, and other fish and shellfish 
have made a substantial contribution to the development of 
the British Columbia economy; and although their percentage- 
wise contribution to the latter has been diminishing in 
recent years because of the heavy influx of other industries, 
they retain their vital importance in the provincial economy, 
particularly insofar as it relates to remote coastal settle- 


ments and the native Indians. 


While the significance of the fisheries resources of 
the provinces of Quebec and Ontario have been overshadowed 
by other developments, they nevertheless are of importance 
to the economies of both. In Quebec, the residents of the 
Magdalen Islands and the Gaspé peninsula are particularly 
dependent upon the fisheries resource for their livelihoods, 
as are substantial numbers of Ontario residents who fish 


the Canadian Great Lakes and other waters. 
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Contrary to popular belief, even the Prairie Provinces 
have significant commercial fisheries for whitefish, lake 
trout, pickerel, and other species, the bulk of which finds 
its way into United States markets. These fisheries are of 
particular significance from the socio-economic viewpoint 
because of the employment opportunities they afford to native 
Indians and Metis who reside in areas where there are few 


other means of support. 


The fisheries resource in the Yukon Territory is relatively 
unimportant to the economy, although it has made a small 
contribution. ‘On the other hand, it is of great importance 
in the Northwest Territories, particularly in the Great Slave 
Lake region and along the western shores of Hudson Bay. Here 
again, the resource is of particular significance to the 


Indian and Eskimo populations. 


While the commercial fisheries tend to receive first 
consideration whenever the economics of the resource are 
mentioned, the recreational worth and its contribution to the 
tourist industry might well be greater than that of the com- 
mercial operations. In this connection, the fact that many 
anglers, in addition to their local weekend expeditions, are 
prepared to travel thousands of miles and spend many hundreds, 
even thousands of dollars to land an Atlantic salmon, Arctic 
char, lake trout, Pacific salmon, or other species serves as 
an indicator of the value of the resource, exclusive of its 


more intangible worth as a recreational therapy. 


The Atlantic provinces and British Columbia are the 
broad geographical regions in which the application of 
scientific knowledge offers the greatest promise, simply 
because of their proximity to the vast fisheries treasures 


of the oceans. 
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The Department's contribution to regional development 
has been, and will continue to be substantial. In this con- 
nection, one may cite the following concepts which are being 
applied: modernization of the industry, as a whole, in order 
to maintain or enhance its position in the face of ever- 
increasing competition; rationalization of the commercial 
fishing operations with a view to making them more productive 
in terms of expended effort; improvement of the quality of 
fish and fish products, looking to increasing consumption; and 
expansion of the fisheries resource with a view to increasing 
the nation's production. All of these programs make sub- 
stantial, but often non-definitive contributions to regional 
economies, particularly with respect to many small communities 
throughout the nation which are heavily dependent upon the 


resource. 


Not to be overlooked either is the defensive role played 
by the Department with respect to the prevention of fisheries 
losses stemming from outside influences. For instance, if no 
action was taken to combat pollution, some valuable stocks of 
fish, particularly salmon and trout, might well be decimated 
or eradicated; but the fact that the Department has been able 
to maintain many such stocks has indirectly contributed to 
regional economies, simply because such measures have been 


instrumental in preventing declines. 


Programs may originate at the headquarters level or 
within the Regions, but in either case, both are closely 
associated with the detailed planning for their implementation; 
and, as deemed advisable, representatives of industry, provincial 
fisheries administrations, and other interested parties may be 
consulted beforehand to determine the possible impact which 


the proposed program might have on their interests. 
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On the other hand, project proposals usually are spawned 
within the Regions, where the Department's field staff are in 
close contact with the local situations, so that they are ina 
much stronger position to assess the needs for such projects 
and their prospective benefits. In practice, proposals which 
have the approval of the Region are forwarded to Headquarters 
in the annual program-review submission. If they then are 
accepted by the appropriate Service Directorate, they are passed 
along to the Program Review Committee, a triumvirate of senior 
Departmental officials, which determines priorities on the 
basis of assessments of benefit-cost relationships, socio- 
economic considerations, regional needs, technical feasibility, 
and other related factors. If the proposal survives this 
last step, detailed arrangements for its implementation are 
initiated, 

Some projects, and, indeed, some programs relating to the 
expansion and development of the resource sometimes have to be 
deferred, despite their obvious benefits, because of an urgent 
need to defend against losses stemming from natural phenomena, 


man's activities, and other causes. 


While network analysis methods have been employed as a 
tool for planning and monitoring programs and projects, their 
use has been restricted mostly to unusually intricate under- 
takings such as major construction projects and large national 


and international conferences arranged by the Department. 


Consultants from the private sector are engaged whenever 
a particular requisite expertise is not available within the 
Ministry, and at those times when the manpower requirements of 
specific projects exceed that which the Department is able to 


provide, 
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During the monitoring process, certain programs and 
projects naturally come under critical review, and, ultimately, 
eee may be discontinued or abandoned in order to devote 
attention to others which offer more promise. Such action 
stems principally from the changes wrought by the passage of 
time, and the fact that, within the confinements of the avai- 
lable budget, funds which were originally allocated to such 
activities in the light of the then-current exigencies might 
offer greater prospective rewards if applied to other programs 
or projects which have been conceived or developed in the 
interim. Departmental managers are therefore schooled in 
the principle that they must be prepared to adapt to the 


changing times. 


They are also encouraged to utilize all available means 
to transfer the knowledge acquired as a result of their 
endeavours to those who seemingly would benefit thereby. In 
this connection, annual reports, progress reports, and project 
reports are distributed widely to the fishing industry, within 
appropriate scientific circles, and to interested individuals. 
Moreover, key personnel from industry and other agencies 
frequently are invited to attend seminars and lectures which 
are deemed to be of especial interest to them; and they are also 
extended specific invitations to inspect laboratories, projects, 
and other Departmental undertakings whenever it would seem to 
be of benefit for them to do so. The Department's personnel 
also contribute papers and articles to scientific journals, 
trade magazines, and other literary media. Similarly, they 
frequently are interviewed by the press, and make appearances 


on radio and television; and they often are called upon to 


address industry groups, service clubs, recreational organizations, 


and other such bodies. 
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Conferences, convened for the purpose of exchanging 
information with counterparts from elsewhere in Canada, or, 
indeed, from other nations, provide an excellent avenue for 
the transmittal of scientific knowledge; and, in addition 
to acting as a sponsor for some conferences, ranging up to 
the international level, the Department encourages its 
scientific personnel to attend and participate in those 
sponsored by others. Scientific personnel are also encouraged 
to exchange information with individuals of other agencies 


by means of informal visits and correspondence. 


Promising scientific personnel are also urged to further 
their educational credits up to and beyond the Bachelor level, 
consistent with the feasibility of their being able to take a 
protracted leave of absence. Financial support, of varying 
degrees, depending upon the individual and the circumstances, 


may be provided from government funds. 


In this connection, the funds expended by the Department 
to further the professional education of its staff during 
the period 1962-63 to 1968-69 inclusive, have been $5,000 in 
each of the first three years, $6,000 in 1965-66, $95,000 in 


1966-67, $104,000 in 1967-68, and $95,000 provided for 1968-69. 


Within the Department’s own capabilities, deserving 
employees receive instruction from senior Departmental personnel, 
and by means of seminars, on-the-job training courses, second- 
ments to undertake special assignments at various locations, 
including Departmental headquarters, and other means as the 
opportunities present themselves. Moreover, scientific staff 
at all levels, are being enrolled in the administrative courses 


sponsored by the Public Service Commission. 
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Distinctions have not been drawn between research 
administrators and researchers, as such, although scientific 
administrative positions tend to be more senior, and 
advancement of an individual to a relatively senior level 
usually is therefore dependent to a considerable degree, upon 
his administrative, as well as his scientific abilities. 

This combined talent is generally discovered in an individual 
by his supervisors who endeavour to foster its development 
by assigning successively increasing responsibilities to 


the individual, and continuously monitoring his progress. 


Having outlined some of the broad basic policies of 
the Department, as they apply to all units, this report 
will now direct attention toward the policies which have 
evolved within each Service in order to meet their specific 


individual needs. 


RESOURCE DEVELOPMENT SERVICE 

The Fisheries Act, which was passed in 1932 as the basic 
operational statute for the Department of Fisheries, contains 
provisions for the protection of the fisheries resource from 


the harmful effects of other water users. 


In the immediately ensuing years, the problems associated 
with the implementation of this legislation were rather simple 


and straightforward, but, with the passage of time, they have 


become increasingly more complex, as a result of the burgeoning 


economy and the accompanying demands which it placed on the 


fish's environment. 


Furthermore, the threat to the nation's most valuable fish 


stocks has been increasing steadily as a result of international 


exploitation of some stocks, increasing efficiencies of the 
commercial fishing operations, the rapidly expanding recrea- 
tional demands of the general public, and the activities of 


other industries. 


2599 


2600 Special Committee 


For these reasons, the Department, in 1949, re-organized 
the Resource Development Service, as it is known today, for 
the express purpose of applying scientific knowledge to combat 
these threats, and to undertake environmental improvements. 
Today, the Service employs biologists, engineers, fish culturists, 
technicians, and appropriate support personnel who are deployed 


across the nation. P 


The personnel establishment of the Resource Development 
Service currently stands at 95 professional positions in the 
biological and engineering disciplines. Eighty-four of these 
positions are occupied at the present time by incumbents whose 
academic qualifications are as follows: 38 biologists with 
Bachelor's degrees, 19 with Master's degrees, and one with a 
Ph.D; while the engineering section consists of 22 individuals 
with Bachelor's degrees and four with Master's. Ten of these 
individuals are devoting most of their time to administrative 


> 


duties. 


The average age of the Service's professional staff is 
34 years. Five individuals are fully bilingual in Canada's 
two national languages; two claim partial qualifications with 
regard to speaking, reading, and writing of the French language; 


and 18 claim to be able to read French with reasonable facility. 


The possessor of the Ph.D. obtained his doctorate in the 
United States 12 years ago, but he has been employed with 
this Department for only one year. Comparable data with 
respect to other staff members possessing lower degrees are 


set forth on the following pages. 
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Secondar University Education 
Country Birth Education Bachelor Master 
Canada 69 72 vik 16 
United Kingdom 3 2 3 - 
United States 5 5 5 7 
New Zealand AP 1 st - 
Australia 1 iD dl - 
Poland Me - - - 
Austria - il at - 
Rhodesia 1 1 af = 
China il! - = ss 
Germany il - = = 
Israel ih ik = 
TOTAL NUMBER ON STAFF 
Year Bachelor Master Bheps Total 
1962 30 5 - 35 
1963 32 5 ~ 37 
1964 34 4 ~ 38 
1965 42 6 - 48 
1966 SYP 8 - 60 
1967 63 16 1 80 
1968 61 Ze ut 84 
NUMBER OF STAFF 
Bachelor Master 
Year Hired Released Hired Released 
1962 5 3 - ri 
1963 3 1 = = 
1964 3 af ab nt 
1965 8 - 2 - 
1966 11 2 uf - 
1967 14 Wf 5 - 
Bachelor Master 
No. of Years Since Grad. With Dept. Since Grad. With Dept. 
0 al 3 4 5 
a 7 18 3 10 
2 7 5 3 4 
3 7 5 ik a 
4 6 2 il - 
5 2 in < ig 
6 2 3 = < 
u - - 2 a 
8 4 3 = = 
9 2 a iL al 
10 3 6 n - 
oll 4 4 72 im 
12 - al 2 ~ 
14 at al = 1 
15 2 2 = = 
16 il al al - 
17 1 = - Zi 
18 ib i = 7 
19 8 4 = = 
20 il a = 
26 1 = = 7 
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The employment histories of the current professional 
staff with Bachelor's degrees (Master's shown in brackets), 
expressed as a percentage of the total, has been: 
industry - 11.5 (nil); university faculty - 1 (1); provincial 
government - 3 (1); other Federal department - 8 (5); and 


international commissions - 7 (l). 


One employee with a Bachelor's degree is currently absent 
from duty on educational leave for the purpose of acquiring a 


Master's degree. 


The Service also makes extensive use of the services of 
university students, at various academic levels, who are 
engaged during the summer recesses under the provisions of the 
Public Service Act and Prevailing Rate Employees Regulations. 
During the course of the last seven years the average annual 


number so employed has been 65 students. 


Only a small nucleus of professional staff is located at 
the Service headquarters, where it formulates national policies, 
monitors regional programs, and performs other related staff 


functions. 


Branches of this Service are maintained in four of the 
Department's five administrative regions, the exception being 
the Quebec Region, where the fisheries resource is administered, 


by agreement, by the Province. 


The individual programs of each of these units are the 
responsibility of the respective Regional Directors, who, in 
turn, exercise this responsibility through the Regional Chiefs 


of Resource Development. 
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While the activities of the four regional units are not 
identical because of varying local conditions and problems, 
they are bound together by the common objectives of the 
Service, which are: 

- To develop and implement scientific and technical 
measures to maintain the physical and biological 
environment inhabited by stocks of fish and shellfish 
in a satisfactory condition for maximum production 


of these stocks. 


- To develop and implement scientific and technical 
measures which will expand present stocks of fish 


and shellfish in Canada. 


- To develop knowledge and provide scientific advice 
for the management of the fishery resource to allow 
maximum exploitation by commercial and recreational 
fisheries commensurate with requirements to perpetuate 


the resource. 


In practice, attainment of these objectives is sought by 
means of four discrete activities: fisheries protection and 
expansion; water pollution control; resource investigation and 


management; and administration. 


Pursuit of these activities necessarily involves close 
association with the Fisheries Research Board of Canada, which 
is responsible for all basic research undertaken within the 
Ministry; and, in fact, proposals which embody elements of 
both basic research and development of a fishery are being 


undertaken as joint projects. 


Protection and expansion of the fisheries resource is 
regarded by the Service as a single activity because they 
frequently involve the application of scientific and technical 


knowledge which is common to both. The protection aspects of 
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this activity relate to the prevention of losses stemming from 
man-made causes and natural phenomena. In this connection, 

it must be borne in mind that fish are cold-blooded animals 
which are extremely sensitive to environmental changes. Accor- 
dingly, this activity is broad in scope, involving such projects 
as the provision of fish-passage facilities at rock slides, 
natural waterfalls, and other barriers; and habitat protection 
from pollution, log drives, seismic explorations, dredging 
operations, causeways, bridges, hydroelectric projects, flood- 
control dams, gravel removal operations, and land-use practices, 


such as clear-cut logging and mine waste disposal, which 


directly or indirectly, affect the aquatic environment. 


Expansion techniques which are being applied by the 
Service are: the provision of access to barren, but potentially 
productive spawning and rearing areas in streams and rivers; 
the control of less desirable species which prey on or compete 
with valuable stocks of fish; the application of disease- 2 
control measures; the operation of fish hatcheries; and 
implementation of a comparatively recent, but promising environ- 
mental-improvement technique which involves the construction 
of new spawning beds, and artificial control of river flows, 
to create near-optimum spawning and rearing conditions. The 
latter was pioneered by the Service in connection with the 
propagation of Pacific salmon, and the technique is now being 
adopted and applied in the Atlantic provinces, as well as in 


the United States. 


While water pollution control is essentially a form of 
the protection activity, it has been isolated therefrom because 


the inherent problems of the two are quite different. 
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Sections 33 and 34 of the Fisheries Act provide strong 
legislative powers which prohibit deleterious substances from 
being discharged into waters frequented by fish, and the 
Service therefore maintains highly qualified staffs of 
pollution-control experts who are responsible for the conduct 
of investigations to detect, assess, and prevent or abate 


pollution in fish-supporting waters. 


The Resource Investigations and Management activity is 
primarily problem-oriented, and it has been developed for the 
particular purpose of providing a basic inventory of the 
extent and value of individual fisheries, and the potential 
productive capacities of the waters which they frequent. 
Information with respect to the routes and timing of fish 
migrations, intermingling of migratory stocks, spawning 
escapements and exploitation rates are developed and analyzed 
with a view to advancing recommendations for the formulation 


of regulations governing the exploitation of the resource. 


Pursuit of the Service's basic activities frequently brings 
its personnel into close contact with other federal agencies, 
of which the following are representative: 
- Frequent consultations are held with representatives 
of the Department of Energy, Mines, and Resources in 
connection with the fisheries aspects of certain 
multiple-water-use schemes such as flood-control 
projects and hydroelectric developments; and in the 


formulation of national pollution policies. 


- A close liaison is maintained with the Department of 
Agriculture in connection with the control and use of 
agricultural sprays, and their possible impact on the 


fisheries resource. 
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The Service has worked closely with the Northern Canada 
Power Commission in connection with the provision of 
fish-protective facilities at the Commission's hydro- 


electric developments. 


- The Department of Indian Affairs and Northern Development, 


including the Canadian Wildlife Service, is consulted 


with respect to problems of common concern. 


- The Service cooperates with the former Department of Forestry 
and Rural Development to effect coordination of certain 


ARDA and FRED programs. 


~ The Atlantic Development Board is consulted by the Service 


in connection with fisheries studies as they relate to the 


activities of the Board. 


- Contacts are maintained with representatives of the 


Department of National Health and Welfare in connection 


with pollution matters of mutual concern, including the 


> 


pollution of shellfish growing areas. 


- Working relationships are maintained with the Department 
of Public Works in matters relating to the dredging of 
rivers and harbours, and the possible impact of such 


operations on the fisheries resource. 


The Service's contacts with industry are extremely diverse 
inasmuch as its personnel must have direct contact with the 
individual sponsors (public and private) of projects which may 
(or do) have a detrimental effect on the fisheries resource. 
Fulfillment of this responsibility therefore brings them into 
personal contact with senior scientific and executive personnel 
from industries such as pulp and paper, hydroelectric generation, 
manufacturing, and logging, as well as with those responsible 
for public works projects, but these contacts are too numerous 


to cite individually herein. 
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Canada's international commitments have given rise 
to the following typical involvements of the Resource 
Development Service: 

- the operation of a sea-lamprey control unit, 

which is Canada's contribution to the Great 

Lakes Fishery Commission's objective to rid 

these waters of most of these parasites which 

have caused a serious decline in the valuable 


fish populations of the Great Lakes: 


- the coordination of activities related to pollution 
and other water-use problems, and to the develop- 
ment of fish protective measures in the Fraser 
River, with those of the International Pacific 
Salmon Fisheries Commission, which, by treaty, 
administers the pink and sockeye salmon fisheries 


of this river system; 


- participation in the activities of the Technical 
Sub-committee of the International Trawl Committee 
which coordinates the Canada-United States trawl 
fishing regulations, as they relate to certain 


Pacific Coast stocks; 


- participation in the informal International Committee 
on Chinook and Coho Salmon which was created for the 
purpose of studying the harvesting of these stocks 


on the Pacific Coasts of the United States and Canada 


- continuing guest participation at the meetings of the 
Pacific Marine Fisheries Commission which coordinates 


fisheries research programs on the U.S. Pacific Coast. 
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The Service actively participates in and contributes 
to international, national, and regional scientific 
conferences. For example, senior Service biologists have 
attended those of the International Council for Exploration 
of the Sea and those sponsored by the Fisheries Department 
of the United Nations’ Food and Agricultural Organization. 
They also participate in the annual technical meetings of 
the American Fisheries Society, the Pacific Fishery Biologists 
Association, the Pacific Marine Fisheries Commission, the 
Canadian Committee on Freshwater Fisheries Research, and 


the Canadian Society of Wildlife and Fishery Biologists. 


Engineers within the Service have actively participated 
in conferences convened by the Engineering Institute of 
Canada, the Northeast Wildlife Conference, and the International 
Association for Hydraulic Research, in addition to attending 
and participating in many of the foregoing biologists’ 


meetings. > 


Pursuit of the Service's objectives with respect to the 
protection of the resource has given rise to a teamwork 
approach utilizing the combined knowledge of the biological 
and engineering disciplines; the former as it relates to 
the living resource, and the latter as it may be applied 
to assess and resolve problems confronting this resource. 
This melding of the two disciplines has been particularly 
successful not only with respect to the scientific activities 
themselves, but also in connection with the conduct of 
meetings and negotiations with industrial leaders who 
frequently are required to pay for fish-protective measures 


which are deemed to be necessary because of their endeavours. 
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While this teamwork concept has been effectively applied 
to resolve fisheries problems posed by other agencies and 
natural phenomena it has also been successful in connection 
with the Service's approach to expansion of the resource. 

For instance, coordinated application of the two disciplines 
has been particularly noteworthy in connection with the 
planning, construction, and operation of such major works 

as flow-control projects, artificial spawning channels, and 


salmon hatcheries. 


To date, the impact of the Service's past activities is, 
perhaps, reflected most in the protective role which it has 
played, as exemplified by the following programs and projects: 

- development of complex effluent-treatment facilities, 
in cooperation with the International Pacific 

' Salmon Fisheries Commission, which render the effluents 
from several recently constructed pulp mills on the 

Fraser River, British Columbia, safe for fish, thereby 

making a substantial contribution to the preservation 

of the multi-million-dollar Fraser River salmon stocks, 

while still allowing development of the pulp and paper 


industry; 


- design of the world's largest Atlantic salmon hatchery, 
which has only recently been constructed at the 
Mactaquac Hydroelectric Project on the Saint John River, 
New Brunswick, to ensure that this valuable stock will 
be perpetuated despite the construction of the necessary 


power development. 


- participation in the rehabilitation of the mainland 
Maritimes oyster industry which has been struck by 
Malpeque disease; and the Service is currently developing, 
to the pilot-plant stage, an oyster hatchery which is 
showing considerable promise for future application 


in the interests of this important industry; 
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- operation of a sea-lamprey control program, to suppress 
these parasites in the Great Lakes, has reduced their 
populations to one-tenth of their former levels, thereby 
contributing to the rehabilitation of once-valuable 


commercial and sport fisheries. 


Expansion of the resource is, perhaps, best exemplified 
by major stream-flow-control projects, coupled with artificial 
spawning channels, which have been constructed for the purpose 
of increasing the survival rates of young salmon in their fresh- 
water environment. The largest project of this type is currently 
underway at Babine Lake, B.C., and when this 8-million-dollar 
project is in full operation it is expected to contribute each 
year to the Skeena River fishery up to one million =4ditional 


sockeye salmon. 


In recent years, Service biologists associated with the 
scientific management of the fisheries resource have also 
become more deeply involved with their administration, and 
with the application of the concept that the catches of salmon 
migrating to discrete river systems might be increased in 
future by implementing regulations which will ensure that 
optimum numbers of the brood stock arrive on the spawning 
grounds. Furthermore, the management biologists assume an 
important role in the studies and negotiations relating to 
the fact that Canadian and United States fishermen frequently 
exploit fish stocks which are migrating to the waters of the 
foreign nation. They are also becoming increasingly more 


involved with the scientific management of Pacific herring 


stocks. 


The magnitude and diversity of the Service's programs 
and projects, during the course of its comparatively short 
history, is illustrated by the titles of the following publi- 


cations for which it has been responsible in whole or in part: 
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The Salmon Fishery in Nova Scotia. MacEachern and 
MacDonald. The Canadian Fish Culturist No. 3l: 
a3 n= sol. 


Development of a Fast Growing Strain of Atlantic 
Salmon. Dalziel and Shillington. The Canadian 
Fish Culturist No. 30. 


Fish Losses After Forest Spraying with Insecticides 

in New Brunswick, 1952-62, as shown by Caged Specimens 
and other Observations. Kerswill and Edwards. 

J. Fish. Res. Board. Canada, 24(4): 709-729. 


Impact of Water Pollution on Fisheries in the Atlantic 
Provinces. Sprague and Ruggles. Canadian Fisheries 
Report No. 9: 11-16. 


The Effect of Water Pollution on Maritimes Fisheries. 
C.P. Ruggles. Canadian Journal of Public Health 
58(2): 77-79. 


Methods of Evaluating Damage by New Brunswick Forest 
Spraying Programs to Salmon Fisheries. Elson and 
MacDonald. F. Res. Bd. Canada, Technical Report No. 6 


A False Weir Fishtrap. K.H. Kupka. Can. Fish. 
Culturist No. 32 


Return of Pink Salmon to Robertson Ck. shows promise 
OfMSUCCESS.. bhiseC.w Boyd. Can. Fish. Culturist No., 32 


An investigation of louvers as a method of guiding 
juvenile Pacific Salmon. Ruggles & Ryan. Can. Fish. 
Culturist No. 33 


The effect of a marine seismic exploration on fish 
populations in British Columbia coastal waters. 
Kearns & Boyd. Can. Fish. Culturist No. 33 


A device for injecting juvenile fish into a pressure 
conduit.. Ryan. Can. Fish. Culturist No. 34 


Fisheries problems associated with hydroelectric 
dévelopment. R.N. Gordon. Can. Fish. Culturist 
No. 35; Engineering Journal, October, 1964. 


Juvenile sockeye studies in Owikeno Lake, B.C. 
C.P. Ruggles Can. Fish. Culturist No. 36. 


The effect of flow control on freshwater survival 
of Chum, Coho and Chinook salmon in the Big 
Qualicum River. Lister & Walker. Can. Fish. 
Culturist No. 37. 


A downstream migrant diversion screen. K.H. Kupka. 
Can. Fish. Cuditurist No. a7. 


A field assessment of the effects of spraying a 


small coastal salmon stream with Phosphamidon. 
Schouwenburg & Jackson. Can. Fish. Culturist No. 37. 
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The role of the Department of Fisheries of Canada 
in dealing with problems presented by the use of 
pesticides in B.C. K. Jackson. Can. Fish. 
Culturist No. 37. 


A technique for the enumeration of Chum salmon fry 
in the Fraser River, B.C. I.S. Todd. Can. Fish. 
Culturist No. 38. 


Depth and Velocity as a Factor in stream rearing 
and production of juvenile coho salmon. C.P. Ruggles. 
Can. Fish. Culturist’ No. 38% 


Studies on the early feeding of sockeye salmon 
alevins."-L.°Dill) (Can. Fish. Culturrstino..39% 


The effect of a marine seismic exploration on fish 
populations in B.C. Coastal waters. Journal of 
Can. Soc. of Exploration Geophysicists. 


The Big Qualicum fisheries development project. 
Clay & Fahlman. B.C. Professional Engineer, Dec. 1962. 


A re-assessment of Moricetown Falls as an obstruction 
to salmon migration. R.N. Palmer. June, 1964. 


Fraser River chum salmon investigation 1963. I. Todd. 
Aug. 1964. 


Notes on the Dutch method of computing water surface 
profiles at flood stages on the Rhine. C.H. Clay. 

Oct. 1964. 
The fourth annual Johnstone Strait Report on the status 
of the even-year pink salmon stocks and of the chum 
salmon stocks of the Johnstone Strait study area and 
on the prospects for 1964. June, 1964. 


Fisheries problems associated with the development of 
logging plans within the Morice River drainage. 
March 1964. 


A progress summary of the Strait of Georgia Chinook and 
Coho investigation. Jan. 1965. 


The Stikine River exploratory fishing program 1965. 
Crouter & Todd. 1965). 


Proposed sockeye salmon development program for Babine 
Lake. April 1965. 


Fraser River chum salmon investigation 1964. I. Todd. 
June, 1965. 


Summaries of fisheries research on the pollution problem 
1965. Department of Fisheries and others. 


Summaries of research on the fish-power problem and 
related work, 1965 revision. Department of Fisheries 
and others. 


The fifth annual report on the status of the odd-year 
pink salmon stocks and of the chum salmon stocks of 

the Johnstone Strait study area and on the prospects 
for 1965. May, 1965. 
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Big Qualicum River biological assessment studies. 
1961-1962 Walker & Lister. Mar. 1965. 


Owikeno Lake juvenile sockeye studies 1960-63. 
C.P. Ruggles. Mar. 1965. 


Fraser River chum salmon investigation. Downstream 
migrant enumeration 1963-1964. 1.S. Todd. 
Apr. 1965. 


Resource Development in the Pacific Region. Report 
for 1966. 


The 1966 Johnstone Strait report on the status of 
the even-year pink salmon and of the chum salmon 
stocks of the Johnstone Strait study area and of the 
prospects for 1966. Dept. of Fisheries. June 1966. 


Skeena River salmon management committee Annual 
Report 1965 October 1966. 


Salmon development techniques, their present status, 
and their possible applications to the British 
Columbia salmon stocks. Oct. 1966. 


Effects of log driving on the salmon and trout 
populations in the Stellako River. Dept. of Fisheries 
& IPSFC 1966. 


Fraser River chum salmon investigation 1965. 
R.N. Palmer. Aug. 1966. 


The 1967 Johnstone Strait report on the status of the 
odd-year pink salmon stocks and of the chum salmon 
stocks of the Johnstone Strait study area, and of 

the prospects for 1967. R.N. Palmer. May, 1966. 


Maintenance and development of the salmon resource. 
L. Edgeworth, B.C. Professional Engineer. 
March 1968. 


Report on the fisheries problems associated with the 
proposed Stuart Lake storage dam. D. of F. & IPSFC. 
June, 1962. 


Brief outlining the need for fish protective facilities 
at the Puntledge River hydroelectric development. 
March, 1962. 


Puntledge River Inquiry Rebuttal by Department of 
Fisheries. March, 1962. 


An assessment of the feasibility of converting 

Seymour-Belize Inlet into a freshwater sockeye 

producing basin. Department of Fisheries & F.R.B. 
July, 1962. 


Fisheries problems associated with the development 
of logging plans within the Owikeno Lake drainage 
system. Feb. 1962. 
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Report on an inspection of tests of fish passage 
through turbines at the Shasta hydroelectric 
plant.) KC. Gucas- NOVicewL— 8p LOZ. 


Report on a tour of fish facilities in the Republic 
Of irelandia, CH. iGlays. Sept. 27-297, 1962. 


Fraser River Chum salmon investigation, 1960. 
Jan. 1962. 


Big Qualicum River Biological survey, 1960-61. 
Sept. 1962. 


Report on an inspection of fish facilities in the 
Netherlands. C.H. Clay. 1963. 


Final report of the Fraser River Board on the Flood 
Control and Hydroelectric power in the Fraser River 
Basin - Appendices. Sept.7 1963 


Annual report to the salmon management committee on 
the status of the odd-year pink salmon stocks of the 
Johnstone Strait study area and on the prospects for 
1963. July, 1963. 


Fish Culture Development Branch, Pacific Area. 
Progress Report 1962. May, 1963. 


Summaries of research on the fish-power problem and 
related work. 1963 revision. Department of Fisheries 
and others. 


Fraser River chum salmon investigation 1962 downstream. 
migrant enumeration. Feb. 1963. 


An assessment of salmon migration and the native food 
fishery at Moricetown Falls in 1966. R.N. Palmer. 
May, 1967. 


Atlantic Salmon Investigation at Beechwood and Tobique 
Power Dam Fishways in 1963. 


Salmon Tagging in the Saint John Area Weir Fishery. 
1962. 


Preliminary Account on Salmon Tagging in the Saint 
John Area Salmon Fishery. 962% 


Adult Salmon Distribution in the Saint John River 
System. 1964. 


Annapolis River Fish Passage Studies 1960-1962. 


Effects of D.D.T. and Phosphamidon on Caged Salmonid 
Fish in Central New Brunswick. 1962. 


Effects of Forest Spraying on New Brunswick Salmon. 
1964. 


Preliminary Report on the Effects of the 1967 New 
Brunswick Forest Spraying on Juvenile Salmon and 
Their Food Organisms. L673 


Some effects of Forest Spraying on Atlantic Saimon. 
J.R. MacDonald. BES G7 
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Representative projects undertaken by the Service in the 
last five years, including some which are now in progress, are 
described briefly hereunder. 

Fisheries Protection & Expansion 

1. The urgent need for a large reliable source of. 

seed oysters in the Maritime provinces has resulted 

in the Service's implementation of a new hatchery 

technique which was developed by the Fisheries Research 

Board. In this connection, a small mobile commercial 

hatchery, which was designed and constructed by 

Departmental staff, is being utilized as a pilot plant 

with a view to improving and simplifying current 

techniques; to assess benefit-cost relationships; to 
test its suitability for various areas; and to 

_ demonstrate the technique to the industry in an effort 
to arouse their interest in large-scale commercial 


applications. 


2. The Service has had a long-continuing heavy involve- 
ment with hydroelectric developments on the Saint John 
River, New Brunswick,because of the threat they pose 
to valuable stocks of Atlantic salmon. 

Fish-passage facilities, which were designed by 
the Service, were incorporated into the Tobique Narrows 
development (1952) and the Beechwood plant (1957), 
and these have proved effective. However, with the 
announcement of a third hydro development at Mactaquac 
several years ago, the Service became very alarmed not 
only because of the problems presented by the proposal 
itself but also because of the probable cumulative 
effects that the three developments could have on the 
salmon migrations. Subsequent detailed investigations 
disclosed that substantial losses could be incurred 
by the salmon stocks, and, indeed, that they might 
face extinction if fish-passage facilities only were 


provided at the proposed development. 
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Accordingly, it was decided that a large modern 
hatchery afforded the best opportunity for maintaining, 
and possibly improving the salmon stocks of this river 
system. This facility, which is now in operation, is 
capable of rearing 500,000 smolts (juvenile salmon). 
Ancillary works comprise complex trapping-and-trucking 
facilities which are employed for the capture and 
transport of adult salmon to the hatchery, and for the 
transfer of smolts to release sites. 

Inasmuch as the hatchery brood-stock requirements 
represent only a comparatively small proportion of the 
total number of spawning migrants, the remainder are 
captured and transported upriver in specially-designed 
tank trucks in order to maintain important angling 
fisheries. An incidental, but promising feature of 
these facilities is afforded by the fact that since all 
fish come under the scrutiny of the hatchery staff, 
selective-breeding practices can be employed to 
ensure that future generations stem from the best 


available brood stock. 


Se The Service has taken cognizance also of the well- 
known fact that fluctuating stream flows are a major 
factor associated with the frequently substantial year- 
to-year variations in the freshwater survival rates 

of several species of Pacific salmon; and the concept 
of increasing salmon production by means of flow 
stabilization was applied for the first time, ona 
production basis, by the Service at Jones Creek, B.C. 
in 1954. The phenomenal subsequent increases in egg- 
to-fry survival rates, together with the encouraging 


returns of adult spawners, led to the decision to 
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proceed with a proposal to develop the Big Qualicum 
River, on Vancouver Island, for the exclusive benefit 


of salmon production. 


This project, which was initiated in 1957, when 
intensive bio-engineering studies got underway, is 
still being pursued, in stages, today. Construction 
of the flow-control works, which also embody the 
means to regulate water temperatures, was initiated 
in 1960, and the project came into service in 1963. 
The second stage of this project, which was initiated 
in 1967, has resulted in the expansion and improvement 
of existing spawning grounds, and the construction 
of two additional spawning channels having a combined 


length of 1.5 miles. 


To date, approximately two-million dollars 
has been expended on the project, and while it 
is still too early to assess its effectiveness, 
preliminary indications have been promising, and it 
is confidently expected that the increased landings 
of chum salmon alone will be worth an additional 


$400,000 annually to the commercial fishermen. 


While the Big Qualicum River project was not 
constructed as a research tool, it nevertheless 
fulfills this function inasmuch as the continuing 
monitoring and assessment process being undertaken 
by the staff provides knowledge which will play 
a vital role in the selection, design, and cons- 


truction of future projects of a comparable nature. 
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4. When long-term studies undertaken by the Fisheries 
Research Board revealed that Babine Lake, the major 
spawning and rearing area for the valuable sockeye 
salmon runs of the Skeena River in British Columbia, 
was capable of supporting several times more of this 
species, the Service initiated investigations and 
surveys, looking to the development of a suitable 


plan for expansion of this valuable stock. 


Subsequently, when it was determined that 
availability of spawning grounds in the tributary 
streams of the lake was the dominant factor limiting 
salmon production in this system, the Service 
formulated a major development plan which envisaged 
improvement of existing spawning grounds, regulation 
of stream flows, and construction of spawning 
channels in the two major salmon-producing tributaries, 


> 


Fulton River and Pinkut Creek. 


Fulton River is the principal spawning stream 
tributary to the main lake basin, having accommodated 
an average annual escapement of some 80,000 spawners 
over the last 20 years. The development plan, which 
is now being implemented, calls for a tenfold increase 
of the normal minimum flow, with consequent reductions 
of the damaging peak flows, and construction of 
spawning channels adjacent to the river to accommodate 


165,000 additional spawners. 


The first spawning channel constructed on the 
Fulton River was completed in 1965 at an approximate 
cost of $500,000. It was designed for 22,000 spawners 
which were expected to produce some 12-million addi- 
tional fry, but the average output in the last two 
years has been 20-million because egg-to-fry survival 
rates have been three times the long-term average 


recorded in the natural river. 
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Comparable plans being implemented at Pinkut 
Creek provide for a sevenfold increase in its normal 
minimum discharge, together with the construction 


of additional spawning areas. 


Total cost of the project, which involves the 
construction of dams, tunnels, pipelines, and ancillary 
works, as well as new spawning grounds, is expected 
to reach some 8-million dollars by the time of its 
completion in 1971, and it is confidently expected 
that the resulting input of some 125-million additional 
fry to Babine Lake each year will annually provide 
the Skeena River fishery with one million additional 
adult sockeye salmon, which have a value in excess 


of $2,000,000. 


5s A spawning channel for Atlantic salmon was 
constructed in 1963 on the Indian River, Newfoundland, 
for the purpose of offsetting losses which otherwise 
would have been expected as a result of spawning- 
ground losses caused by a new hydroelectric develop- 


ment. 


This installation, which incorporates flow- 
control works and biological assessment facilities, 
has been designed to accommodate 750 spawning pairs. 
Being the first channel constructed for Atlantic 
salmon it has been studied very closely since it 
came into operation, and the extensive data collected 
to date suggest that this concept may be usefully 


applied in other specific situations. 


6. Tandem waterfalls on the Meziadin River in 
Northern British Columbia obstruct the spawning 


migrations of a sockeye salmon stock, which annually 
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contributes some 200,000 fish to the valuable Nass 
River commercial fishery, to the extent that losses 
of up to 38 percent of the total migration have been 


recorded. This represents an economic loss of some 


$300,000. 


In 1965-66, therefore, a fishway and auxiliary 
works were constructed at this site for the dual 
purpose of providing safe access to the upriver spawning 


areas, and eliminating costly delays. 


Total cost of this project, including the cons- 
truction of a 10-mile access road, was $850,000. 
Evaluation studies have shown, however, that losses 


and delays have been virtually eliminated at this site. 


is Populations of lake trout and some other important 
fish species have been seriously depleted in Canadian 
and United States waters of the Great Lakes as a result 
of an invasion of parasitic sea lamprey, but effective 
control of this parasite now appears possible through 
the application of selective poisons in the streams 


in which they spawn and rear. 


The Department of Fisheries, as Canadian agent 
for the Great Lakes Fishery Commission, has assigned 
the lamprey-control task to the Resource Development 
Service, and a staff of scientists and technicians 
conduct this program from an office-laboratory head- 


quarters located at Sault Ste. Marie. 


The control program consists of stream surveys, 
to locate those which harbour young lampreys; frequent 
water analysis and bio-assays to establish the critical 
chemical levels which are necessary to kill lamprey 
larvae but not desirable fish species (this varies with 


each stream and with the season); and the appli¢ation 
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of the selective chemical TFM (3 - trifluormothyl - 
H-nitrophenol), and, wherever possible, a synergist 
Bayer 73. Furthermore, evaluation studies, which 
employ electrical barriers, are undertaken on 
selected streams to collect and enumerate adult sea 


lampreys as they ascend the weirs to spawn. 


After encountering a great many difficulties, 
the program now appears to be having the desired 
effect, as assessment studies, in 1967, have indicated 
that lamprey control in Lake Superior reached a level 
in excess of 90 percent. In 1968, however, this 
figure, for some as-yet-unexplained reason, declined 


to 80 percent. 


All known lamprey-producing streams tributary to 
Lake Superior have now received initial treatment, 
and if it is possible to continue the program at the 
planned rate all Lake Huron streams will have received 
treatment by 1970, when attention will then be directed 


toward Lake Ontario. 


Water Pollution Control 

ls Four large pulp mills, which were constructed in 
the British Columbia interior during the course of the 
last five years, constituted a very grave threat to 
the multi-million-dollar Fraser River salmon stocks 
inasmuch as the oxygen-consuming and toxic wastes from 
these plants would be discharged into the Fraser River 


system. 


With announcement of the proposals for these mills, 
the Service, in conjunction with the International 
Pacific Salmon Fisheries Commission, established liaisons 
with the companies, and concurrently initiated an 
intensive literature search to obtain as much information 


as possible with respect to the composition of pulp 
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mill effluents, their toxicities, and other data 
related to their possible deleterious effects on 


fish and their environment. 


These substantial efforts resulted in the 
preparation of a detailed report which recommended 
that the new plants be equipped with biological- 
treatment facilities to eliminate acute toxicity in 
their effluents; and that the companies should 
adopt certain in-plant practices which would reduce 
the quantities of effluent that would have to be 


so treated. 


The report was employed as the main basis of 
negotiations with the several companies, and these 
culminated in the installation of suitable effluent- 
treatment facilities in all instances, establishing 


an important precedent for the future. 


2n Commencing in 1952, large-scale programs were 
initiated to control infestation of New Brunswick 

fir and spruce forests by spruce budworms. These 
programs, which involve spraying of chemicals from 
aircraft have been continued each year, except in 1959, 


over areas ranging in size up to five-million acres. 


The concentration of the chemical employed in 
the initial program proved to be highly toxic for 
fish and fish-food organisms in the waters of the 
Spray area. Consequently, negotiations were conducted 
with appropriate officials and these resulted in 
modifications which substantially reduced the impact 
of the spray programs on fish and their environment. 
Additional relief has been obtained in the interim 
through the development of new chemicals of a less- 
toxic nature which are effective from the forest- 


industry viewpoint. 
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Each year, since 1960, the Service has monitored 
the aerial-spray programs, and it has undertaken exten- 
sive studies of the comparative effects of various 
chemicals, applied at different concentrations, on 
fish and their food organisms. These studies have 
shown that fisheries losses stemming from the appli- 
cation of DDT are severe, and directly proportional to 
the concentration rate, whereas the organo-phosphates 
phosphamidon and sumithion, or mixtures of both, are 


not toxic to salmon in the concentrations used. 


The results of these studies played a major role 
in the development of current practices which minimize 
fisheries losses, while permitting the forest industry 


to pursue its programs. 


Resource Investigation & Management 


ab As a result of a continuing concern with respect 
to the declining abundance of pink and sockeye salmon 
in the Skeena River system of British Columbia, the 
Skeena River Salmon Management Committee, comprising 
representatives from the Department and the Fisheries 
Research Board, was formed in 1953 to rehabilitate the 
sockeye salmon stocks; to develop methods for achieving 
maximum sustained yields; to originate plans for expand- 
ing the stocks; to obtain data, on a continuing basis, 
with respect to the condition of the stocks; and to 
provide advice in connection with the seasonal regu- 


lation of the commercial fisheries. 


Precise regulation of the fishery is desirable in 
order that optimum numbers of each sub-stock escape 
to the spawning grounds, while ensuring that maximum 


numbers are available to the commercial fisheries. 
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The key to this regulative procedure is the test- 
fishing operation, undertaken by the Service during 
the entire course of each fishing season. This 
operation utilizes a standardized unit of fishing 
gear which is installed upriver from the commercial 
fishery, and its effectiveness in catching fish can 
be translated into the daily numbers escaping to 

the spawning grounds. On the strength of this data, 
intelligent decisions can be made with respect to 
advisable adjustments of the fishing periods for the 


commercial fleet. 


The Service also undertakes studies and investi- 
gations of such diverse nature as statistical analysis; 
spawning escapement enumeration and estimates; age 
composition and racial characteristics of stocks; 
timing of migrations; and other related matters as 


required. 


Pa. The chum salmon stocks migrating through the 
Johnstone Strait-Fraser River area of British Columbia 
have contributed up to four million fish annually to 
the commercial fishermen, but commencing in the mid- 
1950's they underwent a very serious decline which 

has reduced the catch to as low as 200,000 in recent 


years. 


In 1960, the Service initiated an intensive 
program of investigations looking to determining the 
underlying reasons for this collapse. This study, 
which is still in progress, involves population 
estimates of the various sub-stocks; enumerations 
and estimates of spawning escapements; determination 
of the timing and rates'of migration; test-fishing 
operations; estimates of fry production by various 
means; operation of chartered commercial fishing 
vessels to obtain basic data; and other related 


operations, as required. 
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These studies have produced much valuable data 
which has largely been responsible for the application 
of stringent regulatory measures in recent years. 
These have been successful to the extent that the 
decline of the stocks now appears to have been curbed, 
and, in fact, there has been some indication that they 


are increasing. 


Inasmuch as the migration of pink salmon coincides 
with that of the chum salmon within the designated area, 
management of the two species cannot logically be 
separated. Accordingly, the Service is also obtaining 
much valuable basic data with respect to pink salmon. 
Application of this knowledge has resulted in the 
strengthening of the sub-stocks in at least one former 
major-producing system, where, within two life cycles, 
the spawning escapements have increased from 3,500 


fish to 50,000. 


35 The freshwater life-history of chinook salmon is, 
perhaps, the least known of all salmon species, largely 
because it reproduces in relatively large rivers where 
observations and operation of equipment are extremely 
difficult and expensive. However, the facilities of 
the Big Qualicum River project have afforded a unique 
opportunity to undertake intensive studies of the 
population dynamics of this species, and of the effects 


of environmental factors on their freshwater production. 


The information so obtained has been employed for 
the purpose of defining optimum levels of escapement, 
and for interpretation of population fluctuations, with 
application in the field of fishery regulation. It 
has also been valuable in the selection of techniques, 
looking to the protection and expansion of the chinook 


salmon resource. 
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Comparable studies have been undertaken with 
respect to coho salmon at Big Qualicum River and 
other sites in an effort to establish relationships 


between stream parameters and coho production. 


4. The contribution of Canadian Atlantic salmon to 
foreign commercial fisheries operating off the west 
coast of Greenland has been becoming such a matter of 
concern that the Service is embarking on a scientific 
program which is a part of an international investigation 
designed to ascertain whether or not such losses are 
substantial. 

In this connection, the Service, after several 
years of surveys undertaken to locate a suitable site, 
is now constructing facilities at the Sand Hill River in 
Labrador. When completed, these facilities will enable 
the Service to undertake a long-term tag-and-recovery 
program, which, among other things, calls for the affix-_ 
ation of marked tags to Atlantic salmon smolts (seaward 
migrants). From the information so obtained, coupled 
with that collected in the Sand Hill River itself, 
reasonable inferences may be drawn, in time, with respect 


to the impact of foreign exploitation of these stocks. 


55 The tremendous growth in the popularity of the recrea- 
tional salmon fishery in the tidal waters of British 
Columbia has been most prominent in the Strait of Georgia, 
where more than 80 percent of the tidal sport-fishing 
effort is expended. In this connection, recent annual 
figures show that 130,000 individuals and 225,000 boat- 
days were employed to catch 200,000 salmon. 

The increasing pressures being applied to the stocks 
of coho and chinook salmon in the Strait of Georgia 
caused the Service to initiate a continuing biological 
investigation to obtain basic data for use in the effec- 
tive management, of both the commercial and sport fisheries. 
To date, much valuable information has been collected, and, 
indeed several regulatory measures have already been 


effected as a result. 
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Insofar as the future is concerned, it is foreseen that 
technological changes in all industries will aggravate the 
problems associated with the development of solutions to the 
fisheries problems posed by other water users; that further 
expansion of the affluence of society, and, in turn, its 
leisure time, will result in a much heavier public clamor for 
expansion of the existing sport fisheries to meet the recrea- 
tional needs; and that increased efficiencies within the 
fishing industry itself, coupled with a probable increased 
consumer demand for fish, will give rise to a fishing-industry 
agitation for expansion of the resource, particularly with 


respect to such delicacies as salmon, lobsters, and oysters. 


It is foreseen also that new or improved scientific 
techniques will be applied by the Service in future, as 
technclogy improves. For instance, artificial propagation of 
salmon is currently a very promising concept, as is that of 
increasing oyster production by means of a new hatchery 


technique which is currently under development in the Maritimes. 


Similarly, expansion of the resource by extending the 
distribution of some valuable stocks through implementation of 
the transplant technique is attractive in view of the early 
reports stemming from projects which have been undertaken by 
the Fisheries Research Board to transplant lobsters to the 
Pacific coast, and pink salmon to the Atlantic coast. Other 
agencies have had considerable initial success in their 
efforts to introduce coho salmon from the Pacific coast into 


the waters of the Great Lakes. 


Finally, it is foreseen that continuous improvement in 
the basic biological knowledge concerning the resource itself 
will generate new management techniques which will contribute 
substantially to the enhancement of the fisheries resource 


and, hence, the nation and its economy. 
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INSPECTION SERVICE 


Systematic fish inspection procedures were not implemented 
in Canada until after the passage of the Fish Inspection Act, 
1914. In the subsequent two decades inspection was confined 
to pickled fish and salted fish which was destined for export 
markets, and this activity therefore was of no direct conse- 
quential benefit to the Canadian consumer. In 1934, however, 
systematic inspection of canned Pacific salmon was initiated, 


largely at the urging of the British Government. 


During World War II, the British Ministry of Foods, and 
subsequently UNRRA, insisted that their purchases of frozen 
and canned fish had to be inspected and certified by qualified 
Government inspectors. By the end of the war, many persons 
in government and industry were convinced that there was a 
very real need for implementation of quality standards and 
systematic inspection procedures if the fishing industry was 


to continue in peacetime as a viable industry in competition 


with agricultural foods. 


In recognition of the growing needs, the Inspection Service, 
as it is called today, was created in 1949 as part of a major 
reorganization of the Department of Fisheries. By 1953, the 
Service was convinced that the rapidly expanding output of 
fresh and frozen fish products was not of consistently good 
quality. Furthermore, and of even more fundamental signifi- 
cance, it recognized that fish processing establishments 
frequently provided an environment which was not conducive to 
producing a sanitary product. It was concluded therefore that 
there was an urgent need for compulsory systematic controls 
over the production, processing, and storage of fish products 
as a means of protecting the consumer and increasing the 
domestic and export sales of the products. Accordingly, the 
Department, in 1953, sought and received Cabinet approval to 
expand the staff and facilities of the Inspection Service 
with a view to developing a national fish inspection and 


quality control program. 
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Implementation of the actual program was neither easy 
nor rapid. In this connection, a national survey of all 
fish handling, processing, and storage establishments 
(nearly 1,000) was required in order to define their existing 
environments and their shortcomings, as well as to develop 
suitable corrective measures. Next, it was necessary to 
evaluate the findings of the survey and translate these 
into terms of staff, funds, and equipment which would be 
required to implement the new inspection policy. Finally, 
it was necessary to develop regulations which would make the 


new policy enforceable. 


The Department is of the view that a fish inspection 
program will be afforded the best chance of success if it 
is developed as a cooperative effort oi government and 
industry working in an atmosphere of mutual confidence and 
respect. In this connection, it has been concluded that a 
fish inspection program based solely on the enforcement of 
laws and regulations will not be successful inasmuch as 
coercion, by itself, will not encourage the development of a 
reputable industry which takes pride in its products. On the 
other hand, it is unfortunate that within the fish processing 
and marketing industry there are, as in most other endeavours, 
unprincipled elements which look for financial profit by 
trafficking in low-quality products. Regulations are there- 
fore required to provide for uniform minimum standards of 
quality in the interest of protecting the consumer; to 
stabilize the industry; and to protect the industry, as a 
whole, from an unfavourable public image, by imposing 
restrictions on the production and sale of low-quality 


fish products. 
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The Fish Inspection Act, the Meat and Canned Foods 
Act, and Regulations made thereunder define the Department's 
inspection responsibilities; and, with the appropriate 
authority emanating principally from this legislation, the 
objectives of the Inspection Service are: 
To develop, and apply at all levels of production, 
distribution, and storage, a program of fish 
inspection which will 
- protect the health of the consumer, 
- ensure that fair trade practices are observed 
which prevent fraud and deception, and 
- create confidence in consumers by maintaining 
a consistent level of high quality in fish 


and fish products. 


To develop and undertake programs of applied and 
developmental investigations for solving problems 
in the handling at sea and on shore, processing, 
preservation, storage and distribution of fish and 
shellfish so that consistently good quality can be 


achieved. 


To demonstrate to fishermen and industry new and 
improved processes, techniques and equipment for 
better quality control of fish and shellfish which 
will reduce wastage, improve quality and increase 


earnings. 


To develop new fish and shellfish products from 

- commercial species of fish now being landed, 

- species of fish now discarded at sea, 

- species of fish known to be available in 
commercial quantities but which are not now 


being taken. 
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In order to fulfill these objectives the Department 
deploys its inspection staff across the entire nation, with 
functional direction being provided by a small staff located 


at Departmental headquarters. 


Inspection personnel are attached to each of the five 
administrative regions of the Department, and direction of 
the programs in each is the responsibility of the Regional 
Director. The latter discharges this responsibility through 
a Regional Chief of Inspection, who, in turn, directs the 
programs in the administrative districts, sub-districts, and 


laboratories. 


The current establishment of the Inspection Service 
provides for 104 scientific positions, 20 of which are vacant, 
and six others are occupied at the present time by non- 
professionals. The numbers of employees possessing Bachelor 
degrees (Master's shown in brackets), by discipline, are: 
engineering - 6 (1); bacteriology - 11 (6); chemistry - 10 (3); 
and food technology - 41 (nil). Eight of the professional 
employees devote most of their time to administrative duties. 
The average age of the professional staff of the Service is 


35 years. 


Twelve individuals can operate effectively in Canada's 
two national languages. Of the remainder, 49 operate in 
English only, whereas 13 others are able to read French, three 


can read and write French, and one speaks and reads French. 


Particulars with respect to the professional staff's 
countries of birth, employment histories, etc., are set forth 


in the accompanying tables. 
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Secondar University Education 
Country Birth Education Bachelor Master 
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No. of Years Bachelor Master 
Since Grad. With Dept. Since Grad. With Dept. 
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Total Number on Staff 
Year Bachelor Master 
1962 32 3 
1963 32 3) 
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1966 42 4 
1967 53 6 
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Number of Staff 


Bachelor Master 
Year Hired Released Hired Released 
1962 = = = = 
1963 2 3 = = 
1964 4 2 = = 
1965 14 5 x - 
1966 18 Fi 2 - 
1967 27 9 1 - 


The employment histories of the current professional 
staff, expressed as a percentage of the total, has been: 
industry - 19; university faculty - 6; provincial governments 


- 13; and other federal departments - 12. 


One individual who possesses a Bachelor's degree is 
currently on educational leave, as are 19 non-professional 
inspectors who are in pursuit of B.Sc. degrees. Approximately 
10 student assistants are employed by the Service during the 


summer recesses to undertake laboratory assignments. 


Until the late 1940's, the inspection function was under- 
taken by a corps of inspection officers consisting of non- 
professionals who were provided with on-the-job training. 

Their chief duties were to inspect end-products organoleptically 
for conformity to specific regulatory standards,and to ensure 
that containers were marked in accordance with regulatory 


requirements. 


Bacteriologists and chemists were added when it became 
necessary to implement a more precise system of inspection 
because of the development of more sophisticated products, 
evolution of a more discriminating consuming public, and 
application of more stringent requirements by importing countries. 
This development led to the establishment of Fish Inspection 
laboratories across Canada. The importance of the application 
of scientific principles to the processing environment led to 
the ever-increasing utilization of professional laboratory 


staff in field activities. 
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In recent years, the Inspection Service has redirected 
its program, giving far more weight to the concept that a 
favourable environment during handling, processing, storage 
and distribution, coupled with a completely sanitary operation 
throughout, is far more effective in obtaining a high-quality 
product than that which would result from a greater effort vin 


policing the end-product. 


The redirection of environmental and sanitation consi- 
derations has necessitated an increase of professional com- 
petence in field activities. In order to meet this requirement, 
vacancies which have occurred in the field during the last 
few years have been filled by university graduates in science, 
majoring in a subject related to food technology. Before 
assignment to a field location, these graduates, referred to 
as Fish Quality Specialists, undergo extensive in-service 
training for a period of about one year to provide a basic 
knowledge of the fishery resource, Departmental standards and 
procedures, and laboratory techniques. The original class of 
inspection officers was afforded opportunity to become fully 
qualified as Fish Quality Specialists by being encouraged to 
attend university in order to obtain the necessary university 
degree. Those who were qualified for university entrance and 
who wished to attend were provided, during the period of 


attendance, with an allowance equivalent to full pay. 


The original group of fish inspection officers will 
continue to play a vital role in plant and product inspection 
and may be regarded as essential technical support for profes- 


sional staff. 


Very recently an engineering discipline was added to the 
professional competence of the Inspection Service. This, 


together with the deployment of Fish Quality Specialists and 
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professional laboratory staff, enables the Inspection Service 

- to provide a broad range of technical and scientific advice 

to the industry. These recent improvements in professional 
capabilities enable the Service to assist the industry with 

its more urgent specific problems. When solutions to problems 
are not immediately available, investigations of an applied 
research nature may be undertaken. This approach is not an 
infringement on the duties and responsibilities of the Fisheries 
Research Board as such problems, by their very nature, 
frequently have only a single or specific application. Because 
of the wide dispersal of the industry and the comparative 
centralization of the Board's establishments, Departmental 
officers provide the only essentially close contact with the 
individual units of industry and it would be impractical and 
uneconomic for the Board to undertake applied research projects 
within the competence of the Department's field officers. 
Programs requiring Board expertise are, of course, referred 

to that organization. Because of its closeness to industry, 
the Department's field staff is in an excellent position to 
transmit and translate to industry any significant developments 


stemming from the Board's programs. 


The very nature of the responsibilities of the Inspection 
Service requires that a close liaison be maintained not only 
with the industry but also with other governmental agencies 
at the provincial, federal, and international levels. In this 
connection, the following contacts are representative, but 
by no means exhaustive. 

- All matters relating to the public health safety of 
fish and shellfish products are discussed with officials 
of the Food and Drug Directorate of the Department of 
National Health and Welfare, not only at headquarters 


but also within the regions. Scientific liaison may be 
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regarded as a continuous operation at the headquarters 
level. Contacts are particularly close with regard to 
the effects of, and tolerances for food additives and 
preservatives. Harmful contaminants constitute an area 
of mutual concern, and, as an example of the close co- 
operation which exists, there is currently underway a 
joint program on the Pacific and Atlantic coasts looking 
to assessing the presence of pesticides in molluscan 


shellfish. 


- Another division of the Department of National Health and 
Welfare with which this Service has a close liaison is 
the Laboratory of Hygiene, which has the professional 
competence to type pathogenic micro-organisms such as 
salmonella. The urgency of this service dictates that 
the Department's regional offices establish direct contact 


with the Laboratory. 


- The Service is permanently represented on an interdepart- 
mental committee, chaired by the Epidemiology Division of 
the Department of National Health and Welfare, which was 
formed to cope with health authorities’ increasing concern 


with respect to the salmonella situation. 


- Continuous liaison is maintained with the Public Health 
Engineering Division of the Department of National Health 
and Welfare because that agency maintains close contact 
with United States authorities with respect to the impor- 
tation and export of Molluscan shellfish; it is responsible 
for closures and openings of shellfish areas, as determined 
by shellfish toxicity or water pollution; and it is regarded 
as the ultimate Canadian authority on matters involving 


water quality. 
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- Liaison is maintained with the Department of Agriculture's 
Health of Animals Branch in connection with a number of 
matters relating to scientific activities, an example of 
which is the development and application of standards for 


whale processing plants and for whale meals. 


- Close contact is maintained with the Plant Products Division 
of the Department of Agriculture, particularly with respect 
to matters relating to fish meals; and a joint program of 
testing of fish meals for the presence or absence of 
salmonella organisms and for proximate analysis has been 
underway for more than a year. This close contact maximizes 
efficiency of the two groups and eliminates duplication of 


effort. 


- Increasing contacts are being made with the Food Research 


Institute with respect to processing methods. 


- The Service cooperates with the National Research Council 
and participates with that agency in joint programs, an 
example of which is a recent study related to the refrige- 
rated transport of frozen fish products from coastal ports 
to central-Canada metropolitan centres. Continuation of 


this valuable study is contemplated. 


- Involvement of the Service in the application of policies 
of the Atlantic Development Board has been extensive in 
connection with consultations regarding water supplies for 


fish processing plants in the Atlantic provinces. 


- Effective coordination exists with the Department of 
Consumer and Corporate Affairs, and, in fact, this Department 
is represented on the Interdepartmental Committee on 
Consumer Affairs, while the Inspection Service is repre- 
sented on the Subcommittee on Deceptive Trade Practices, 


and that on Food Grades. 
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- Contact is maintained with the Department of Indian Affairs 
and Northern Development in connection with the latter's 


endeavours to develop Indian and Eskimo fisheries in the 
Northwest Territories, and the Service's involvement with 


the quality of the products. 


- Liaison with the Department of Trade and Commerce is confined 


almost exclusively to matters relating to the acceptability 


of Canadian fishery products in the world markets. 


- Contacts with the Department of Defence Production are 


restricted mostly to the operations of the Canadian Govern- 
ment Specifications Board (CGSB;}, and certification procedures 
employed by Departmental officers with respect to the quality 
of fish products. The Director of the Inspection Service is 
Chairman of the Board's Committee on Foods, as well as that 


on Fish and Fish Products. 


- Intermittent liaison exists with the Department of External 
Affairs in connection with the Service's planning and 
coordination of itineraries and courses of instruction for 


trainees from underdeveloped areas of the world. 


- The Inspection Service is heavily involved with the activities 
of the Interdepartmental Shellfish Committee which comprises 
representatives from other Services within the Department of 
Fisheries, the Fisheries Research Board, various divisions 
of the Department of National Health and Welfare, and 
several provincial governments, as well as observers from 
the U.S. Department of Health, Education and Welfare. The 
Chairman and Secretary of this Committee are officers of 


the Inspection Service. 


In addition to the foregoing federal liaisons, the Service 
takes an active role on the international scene, particularly 
with regard to scientific activities within the Joint FAO/WHO 


Codex Alimentarius Commission. In this connection, the Service 
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Director is heavily involved with the Committees on Fish 
and Fishery Products, General Principles, and Food Label- 
ling, while the Assistant Director is a member of the 


Committee on Food Hygiene. 


Continuous informal liaisons are maintained also with 


United States agencies such as the Bureau of Commercial 
Fisheries and the Food and Drug Administration, and with the 
British Ministry of Technology to exchange information and 


discuss outstanding problems of mutual concern. 


The Service is also in contact with other international 
bodies as the situation demands, but these usually are of a 
non-continuing nature relating to prevailing situations, 


letters of inquiry, and other short-term matters. 


The continuing emphasis which the Service is placing on 
the recruitment of professional staff, and the impetus which 
this has given to applied and developmental research, has 
required that the Service establish close liaisons not only 
with other governmental agencies, but also with all segments 
of the industry itself, the transportation industry, and 


equipment manufacturers. 


Significant projects to which the Service has contributed, 
in whole or in part, are represented by the following typical 
examples: 

- development of an optical instrumentation system 

for evaluation of the colour of canned salmon and 
canned tuna by comparisons with standardized 

colours to facilitate the grading of products with 

a view to assuring uniformity of colour in the packs 


for national and international markets. 
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- design and installation of a new improved 
refrigeration system for use in welded aluminum- 
alloy holds of fishing vessels, which takes 
advantage of the heat-conductive properties 
of both the aluminum and salt water, thereby 
maintaining fish quality over extended periods 
with greater refrigerative efficiency, while 
reducing the difficulties associated with the 
maintenance of sanitation requirements within the 


hold. 


- development of new or improved equipment and 
techniques for handling and processing of fish 
aboard vessels, and in plants, for the purposes 
of increasing éfficiencies, and reducing the 


bacterial loading of the end product. 


- in cooperation with the National Research Council, 
the trucking industry, and manufacturers of 
refrigeration equipment, the Service has developed, 
tested, and evaluated a new and improved system 
for highway transport of frozen foods; the main 
principle being the envelopment of the product 
load with refrigerated air in such a manner that 
the effects of heat ingress through the surrounding 


insulation is nullified. 


- development of a new and improved method of 
preserving the quality of fresh fish fillets, (and, 
incidentally, extending their subsequent shelf- 
life period in the stores), during the course of 
their transportation to the major markets involves 
a super-chilling procedure, whereby the fillets 
are cooled in the processing plant, to a temperature 
slightly above that at which fish muscle freezes, 
and this temperature is maintained in the mechanically 
refrigerated vehicles in which they are transported 


to the markets. 
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- continuing development of methods for the handling 
and processing of Atlantic "Queen Crab" to assure 
high-quality frozen and canned products is assisting 
in the rapid growth of this new industry, utilizing 
a previously unexploited species which presents 
especially difficult problems in connection with 


live storage and processing. 


- development of criteria for the handling, processing, 
and inspection of Reinhardtius hippoglossoides 
(Greenland halibut) for marketing in the frozen state 
has materially assisted in the establishment, within 
recent years, of a new industry which reached an 


export peak in 1967 of some twelve-million pounds. 


Inasmuch as the scientific activities of the Service are 
primarily oriented toward applied, as opposed to basic research, 
publications prepared by staff members for scientific journals 
are not extensive. Substantial numbers of reports are pre- 
pared, however, for the internal use of the Department and 
for the benefit of the industry. In this connection, the 
following selected list of publications and reports are 
representative, and the individual titles suggest the varie- 


gated nature of the Service's scientific activities. 


- Handbook of Standard Methods of Bacteriological 


Analyses for Fish Inspection Laboratories. 1966 


- A Critical Survey of Differential Media for the 
Demonstration of Coagulese-Positive Staphylococci 


in Foods. Can. Fish. Reports, Oct. 1963. 


- Use of Standardized Colour Surfaces in the Grading 
of Canned Salmon for Colour. Jour. Fish.Res.Bd., 


24, 1613), U967. 
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Requirements regarding Vacuum in Canned Fish. 1962 


Significance of Coliforms and Enterococci in Fish 


Products. Applied Microbiology, Feb. 1968. 


Factors Affecting the Efficiency of Antibiotic Dips 


for Fresh Fish Fillets. Can. Fish. Reports, Oct. 1963. 


Coliform Contamination in Lobster. Meat Traced to 


Cooler Construction. Can. Fish. Reports, Oct. 1963. 


Quality Changes in Vacuum-Packed and Non-Vacuum-Packed 
Frozen Lobster Meat during Storage at Different Tem- 


peratures. Can. Fish. Reports, Oct. 1963. 


The Relationship between Faecal Coliforms in Oysters 
and Overlying Waters and the Effect of Climatic 


Conditions on Pollution Levels at Boundary Bay. 


The Incidence of Non-sterility in Canned Shrimp 


showing no Evidence of Organoleptic Degradation. 1965, 


Experimental Extraction of Paralytic Shellfish Toxin 


using Stainless Steel Beakers. 1966. 


The Extent of Pesticide Residue Accumulation in 


B.C. Oysters from Several Areas. 1967. 


Identification of Salmon Species by Refractive Index 


and by Scale Study. 1967 


Papers which currently are being prepared for publication 


are listed hereunder: 


Superchilling - A New Technique for Processing 


and Marketing Fresh Fish Fillets. 


Effect of Refrigerated-Sea-Water Chilling on the 


Landed Quality of Scallops. 


Technology of Queen-Crab Processing. 
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Staff participation in various regional, national, 
and international technological conferences has produced 
a number of scientific papers, of which the following are 
typical: 


- Polyphosphate as a Dip for Fishery Products 


- Future Concepts in Fisheries Technological 


Problem-Solving. 


- Role of Tissue and Bacterial Enzymes in Post- 


Mortem Biochemical Changes in Fish. 


- The Dual Problem of Water Supplies and Sewage 


Disposal for Fish Plants in the Maritimes Area. 


- Problems of Coliform Evaluation in Water and 


Fisheries Products. 
- Bacterial Aspects of Quality Control. 


- Review of the Shellfish Toxicity Control Program 


in British Columbia. 


- The Development of a Method of Canning Toxic 
Clams that will reduce their Toxicity to a 


Safe Level. 


It is foreseen that the evolution of the more scientific 
approach to fisheries inspection matters will continue for a 
further period of about five years, after which the situation 
probably will become stabilized with a proper balance between 
professionals and the technical support provided by inspection 
officers. During this period it is anticipated that there 
will be a broadening of applied research and development 
activities as professional competence grows and experience is 


gained. 
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Activities in the applied research and development 
field quite often stem from the urgent needs of the fishing 
industry as it strives to maintain or increase its share of 
the consumer food dollar. However, the requirements of 
export markets may frequently dictate the direction of such 
Departmental efforts. The public health considerations of 
fish and fishery products influences priorities between 
various research activities as does, at times, the compelling 


needs of other Departmental or federal services. 


ECONOMICS SERVICE 


Economic rationalization of the Canadian fishing industry 


cannot be achieved without close coordination of such important 


factors as the availability of the primary resource; the 
marketability of its products; the impact of explorations for 
new stocks; the effects of fisheries management techniques; 
the ramifications of increased efficiencies of the fishing 
and processing equipment, and of the skilled manpower; and 


consideration of geographical conditions. 


The Department of Fisheries assumes the major role in 
recognition of these factors, and it therefore coordinates 
the activities of many agencies which are concerned with one 
or more of them. In this connection, the Economics Service 
bears responsibility for the Department's economic research 


and intelligence functions. 


Management of Canada's fisheries resources and the 
development of the industry itself (and, hence, regional 
economies) define the policy-making areas within the Depart- 
ment. Accordingly, the economic research function within 
the Service has been divided into two sections: one deals 
with resource Management, while the other concerns itself 


with Regional Development. 


OE 
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While most of the necessary field work is undertaken 


by Economics units attached to each of the Department's 


administrative regions, with the exception of the Quebec 
Region, most of the professional staff is located at the 
Service headquarters. Underlying this principle of con- 
centrating the majority of the stiff at one central location 
are the concepts that programs and projects are given more 
positive direction, and that the quality of the work output 
improves if project leaders are able to have frequent consul- 
tations with their colleagues. Furthermore, this arrangement, 
whereby a central pool of expertise may be drawn upon to 

meet urgent national problems, provides a degree of flexi- 
bility which would not be in evidence if the relatively 

small research staff of the Service were, deployed among 


the individual regions. 


Currently, the personnel establishment of the Service's 
research unit provides for 17 professionals, but two of these 
positions are now vacant. Of the remainder, seven of the 
incumbents possess Master's degrees in Economics; seven others 
have Bachelor's degrees in the same field of specialization; 
and there is one employee who has a Bachelor's degree in 


Mathematics. 


Thirteen of these individuals were born in, and acquired 
their secondary education in Canada; one was born in the West 
Indies and received his secondary education there; while the 
other was born in Malta, but took his secondary education in 


the United Kingdom. 


The entire group, which averages 37 years of age, acquired 


all of their university education in Canada, and, at present, 


two are proficient in Canada's two national languages. 
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The following table outlines their areas of employment 


since graduation. 


Bachelor Master 
No. of Years No. of Years 

Since Graduation With Department Since Grad. With Department 
l-less than 1 year l1-less than 1 year 1-5 years 1-2 years 
1l- 1 year l- 1 year 1-8 LET 
2- 2 years 3- 2 years 1-15 1-13 
l- 3 is l=- 3 y 1-21 1-17 
2- 4 " T=4 2-30 2-18 
1-22 a 1-10 " 1-32 1-27 


The establishment has varied only slightly during the 
1962-68 period, and no significant changes are foreseen during 


the course of the next five years. 


The percentage turnover within the professional staff 
at the Bachelor level was nil in 1962, and in the years 1963 
to 1967 inclusive, it was respectively 18, 12, 6, 12 and 28 
percent. In the case of those having Master's degrees, the 
percentage turnover during this same period was nil, with the 


exception of 1965, when it was six percent. 


The employment history of the current staff with Bachelor 
degrees (Master’s shown in brackets), expressed as a percentage 
of the total staff, has been: industry-12 (18); university 
faculty-nil (12); provincial government-12 (6); other Federal 
department - nil (30); and foreign government - nil (12). One 
employee, who possesses a Master's degree, is currently taking 


educational leave from the Department. 


Several university students have been engaged during the 


summer recess for economic research work with the Service. 


The Service’s duties and goals are defined by the depart- 
mental administration's requirements for economic guidance as 
it relates to the policy-making role. Accordingly, the 
effectiveness of the Service's functions can be measured only 
in terms of the extent to which research findings are employed 


in the formulation or application of policy. 
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The research input from the Service embraces studies 
of the efficiency of the industry at all levels of production; 
the world's demands for fish and fish products; the growing 
importance of the recreational fishery, as it relates to 
the general public and to the commercial fishing industry; 


and other related matters. 


During the course of these studies, liaison with other 
federal departments and agencies such as the Atlantic Develop- 
ment Board, the Area Development Agency, ARDA, the Department 
of Trade and Industry, and the Dominion Bureau of Statistics 


are maintained. 


Close associations are maintained also with the Fisheries 
Council of Canada, its member associations, and the fishermen's 
organizations, inasmuch as these groups, together with the 
departmental administration, are the principal users of the 
results emanating from economic research projects. Further- 
more, these groups are also the prime source of data for 
such research. In both instances, however, arrangements are 


mostly of an informal nature. 


Liaison is maintained, too, with provincial fisheries 
administrations, which are also sources of data and users of 
research output, by means of formal Federal-Provincial Fishery 


Committees, and their subsidiary. working groups. 


On the international scene, the Service maintains 
informal arrangements with agencies such as the United States 
Bureau of Commercial Fisheries, the Food and Agricultural 
Organization of the United Nations, and the Organization for 
Economic Cooperation and Development, for the purpose of 
developing and coordinating economic research, particularly 


as it relates to international resource management. 
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Good relationships are maintained also with several 
universities receiving grants or contracts from the Service 
for research projects which supplement or complement work 
undertaken by its own staff. Moreover, it has been found 
that such arrangements not only stimulate academic research 
in the field of fisheries economics, but also it introduces 
graduate students to the problems of this science, and the 
more promising ones are encouraged to pursue a career within 


the Service. 


While universities generally are oriented more toward 
basic research, as opposed to applied research, management 
consultants, and others in the business world, are engaged, 
from time to time, to undertake investigations of immediate 
problems with which the Service's staff may not be able to 


cope because of prior commitments or other reasons. 


Currently, the services of universities and management’ 
consultants are being utilized to investigate such aspects of 
the fisheries economy as the underlying motivation of those 
individuals who enter the salmon sport fishery on the West 
Coast; the development of the fisheries of the Northwest 


Territories, as related to the employment of the native 


peoples; the impact of recent technological advances and other 


factors on the administration of the Atlantic oyster fishery; 
the rationalization requirements of the Atlantic ground 
fishery in relation to the marketability of its products; 

and the productivity implications of the program by which 
certain Newfoundland fishermen and their families are being 


re-located in more viable communities. 


Other investigations undertaken by the Service, some- 
times in conjunction with consultants, during the last five 
years are: a cost-and-earnings study of the Atlantic fishing 


fleets, which has been updated each year since 1952; 
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rationalization studies of such diverse fisheries as those 
of the Northwest Territories, and that of Pacific salmon, 
Atlantic lobster, and groundfish off Newfoundland; and 
benefit-cost studies of the Great Lakes lamprey-control 


program and the Newfoundland household-resettlement program. 


The =cllowing selective list of reports published by 
the Service during the last five years is representative of 


the scope and variety of projects which have been undertaken: 


Proskie, J., Costs and Earnings of Selected Fishing Enter- 


prises, Atlantic Provinces, Vols. 10-14, Ottawa. 1962-67. 
Molson, C.R., Resource Inventory in Newfoundland Waters, 


St. John's, 1963). 


Cormier, M.C., Survey of the Credit Needs of Fishermen in 
Newfoundland, St. John's, 1963. 
Various authors, "The Economic Aspects of Sports Fishing" 


(papers and proceedings of symposium), in Canadian Fisheries 
Reports, Ottawa, 1965. 


Prick, H.C.,, Bconomec Aspects of the Great Lakes Fisheries 
of Ontario, Ottawa, - 


Campbell, B.A. and Young, S.L., A Review of Gross Fishin 
Returns in British Columbia, 1963 and 1964, Vancouver, 1965. 


Campbell, B.A. and Roberts, R.F.A., A Review of Gross Fishing 
Returns in British Columbia, 1966, Vancouver, 1967. 


Campbell, B.A. and Roberts, R.F.A., A Review of Recent Trends 
in the British Columbia Salmon Fishery, Vancouver, 1967. 


Sametz, Z.W., and MacLean, D.A., Trends in the Development of 


the Canadian Fisheries: Background Document for Fisheries 
Development Planning, Ottawa, 1967. 


Rutherford, J.B., Wilder, D.G. and Frick, H.C., An Economic 
Appraisal of the Canadian Lobster Fishery, Ottawa, 1967. 


Sinclair, S., Trachtenberg, S. and Beckford, M.L., Physical 
and Economic Organization of the Fisheries of the District 

of Mackenzie, Northwest Territories, Ottawa, 1967. 
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Other reports and papers prepared during this period, which 
are now awaiting publication, include the following: 


Spargo, R.A., Evaluation of Sports Fisheries: an Experiment 


in Methods. 


Mensinkai, S.S., Plant Location and Plant Size in the Fish 


Processing Industry of Newfoundland, 


2650 


Special Committee 


Drugge, S., An Economic Analysis of the Great Slave Lake 
Fishery. 


Frick, H.C. and Tuomi, A.L.W. (joint author and contributor, 
respectively, with Brinser, A. et al.), An Economic Evaluation 


of Sea Lamprey Control and Lake Trout Restoration in Lake 
Superior. 


Morse, N.H., An Economic Study of the Oyster Fishery of the 


Maritime Provinces of Canada. 
Har relmes) LOVE Seale 


Mitchell, C.L., An Economic Appraisal of the Operations of the 
Fishermens Indemnity Plan, 1953-65. 


Cormier, M.C. Survey of the Fisheries of Cape Breton Island 
(tentative title). 


Millerd, F., The Potential Net Economic Value of the British 
Columbia Commercial Salmon Fishery. 


MacKenzie, W.C., A Study of Production Costs in the Primary 
Sector of the B.C. Salmon Fishery. 


In the view of the Service Directorate, the most significant 
project undertaken within the last five years is that associated 
with the control of entry into the Pacific salmon commercial 
fishery, where, at the present time, too much equipment and 
too many men are competing for a limited sustainable catch, 
causing returns in capital and labour to be inordinately low. 

In this connection, economic models have indicated that the 

same catch could be taken with half the effort, and, in view 

of these indications, steps have been taken to restrict the 
numbers of fishermen and vessels through implementation of a 
form of licence limitation which, over a reasonable period of 
time, will result in the phasing out of marginal or inefficient 
vessels and manpower without infringing on the valid rights 


of the individual. 


Implementation of this consequential decision stems largely 
from the work of economists in Canada and abroad, who, commencing 
in 1955, have proceeded to develcp the theoretical background 
for the concept of licence limitation in a public fishery. In 
this connection, it is pertinent to note that international 
symposia, to which the Service contributed, were convened in 


Rome in 1956, and in Ottawa in 1961, to discuss this important 


subject. 
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The first of several empirical investigations of the 
West Coast salmon fisheries was initiated in 1959, and it 
was accompanied by a clamor from fishermen's associations 
seeking restriction of entry into the fishery. These inves- 
tigations, which, when coupled with theoretical studies, led 
to the special licencing of fishing craft, effective April l, 
1966, culminated in the announcement of the Minister of 
Fisheries on September 6, 1968, that regulations to control 
entry into the West Coast salmon fishery would be implemented 


in 1969. 


The Service Directorate is of the view that this action 
constitutes an important forward step, giving real meaning 
to the theoretical and empirical studies which have been under- 


way for at least a decade. 


Comparable action, which is supported by appropriate 
related studies, is being implemented in connection with the 
lobster fisheries of the Atlantic coast, but such action, 
which was conceived at a later date, lags behind that of the 


West Coast salmon fisheries. 


Looking into the future, it is foreseen that the Service 
will have to reorganize in order to improve its capability 
to provide specialized advice with respect to such important 
matters as the growing impetus of the sport fisheries, their 
impact on the resource, their contribution to the national 


economy, and matters bearing on their effective management. 


While it may be presumptuous to gaze into the future, 
insofar as the impact of technological advances is concerned, 
it seems quite improbable that there will be any within the 
next decade which will rival that introduced by the development 


of the electronic computer. Nevertheless, there is reason to 
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believe that technological changes, which only affect the 
Service in an indirect way, are likely to be of considerable 
significance, particularly with respect to the mechanization 
of the fishing fleets and processing plants, the implications 
of which would suggest, possibly, augmentation of costing and 


related studies. 


INDUSTRIAL DEVELOPMENT SERVICE 


The Industrial Development Service of the Department of 
Fisheries was created in 1955 for the purpose of assisting 
with modernization of the national fishing industry, which 
was then for the most part, so obsolete or so obsolescent 
that governmental assistance was a necessity in the interest 


of the national socio-economic welfare. 


In the interim, the Service, through its various programs 
and projects, has been endeavouring to upgrade the calibre 
of the industry, or more precisely, certain segments of thes 
industry, by providing financial assistance and technical advice, 


in cooperation with the industry itself, and, frequently, with 


certain provincial gavernment administrations. 


In the first half-decade after its formation, the Service 
concerned itself mostly with the delineation and study of the 
main problem areas; financing of developmental projects under- 
taken in conjunction with the expert advice provided by the 
Fisheries Research Board of Canada; and the administration of 
federal subsidies for fishing vessel construction, and for 
fishing bait in Newfpundland, the latter being a condition of 


the terms of Confederation with that Province. 


By 1960, however, investigations of the general problems 
confronting the industry had progressed to the point where the 
Service believed that it could commence to implement corrective 
action; and, in that year, with the initial appointment of the 
first technical personnel, formulation of definite programs, 


designed to assist the industry, were actively pursued for the 


first time 
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At about the same time, some provincial governments 
began to show an encouraging interest in fisheries develop- 
ment programs, and, with the introduction of cost-sharing 
arrangements in 1961, they became very active in this field, 


undertaking joint programs in conjunction with this Service. 


Formation of four regional Federal-Provincial Fisheries 
Committees (British Columbia, Prairie, Ontario, and Atlantic) 
has given an impetus to the Service's programs, particularly 
in the Atlantic region, where the basic problems were greatly 
compounded by the union of Canada and Newfoundland in 1949, 
and by the fact that few, if any, modern deep-sea fishing vessels 


were operating out of east coast ports. 


As late as 1960, more than 90 percent of Newfoundland's 
15,000 fishermen were relying on small open boats, while the 
Atlantic deep-sea fishing fleet consisted mostly of second-hand 
inefficient vessels imported from other nations. Moreover, the 
Newfoundland industry was composed chiefly of small long- 
established family businesses which tended to be highly inef- 


ficient. 


In recognition of these shortcomings, the Federal government, 
through the then Minister of Fisheries, announced a policy 
whereby cooperative assistance to the provinces would be available 
in all matters relating to the updating of the industry, 
including explorations for new stocks, and development of 


new fishing gear and techniques. 


A further important step was taken in May, 1966, when 
the Parliament of Canada passed the Fisheries Development Act, 
which is a fundamental delineation of the Department's 


responsibilities in this field. 


In line with these developments, the basic objectives of 
the Service are: 
- To expand and modernize Canada's commercial 
fishing industry, in cooperation with the 


provinces and with the industry itself 
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- To increase productivity within the industry 
by designing and demonstrating new and improved 


fishing vessels, gear, and equipment 


- To improve skills in traditional fisheries, and to 
introduce new more-efficient techniques by providing 
specialized technical assistance drawn not only 


from within Canada, but also from other nations 


- To achieve greater diversification of the industry 
by undertaking exploratory fishing operations for 
the purpose of harvesting under-exploited and 


currently unexploited stocks. 


Vigorous pursuit of these objectives was assured during 
the current year when Treasury Board granted approval to a 
proposed reorganization of the Service to provide for an 
eventual establishment of 75 persons, with emphasis being 
placed on the recruitment of professional and technical 


personnel. 


Henceforth, the activities of the Service will be under- 
taken by three discrete divisions, which, of course, will be 
coordinated by the Directorate: the Fishing Operations Branch 
will be primarily concerned with the development, testing and 
demonstration of new fishing gear; the Exploratory Fishing 
Branch will undertake reconnaisance surveys for new stocks, 
and promote those which are deemed to be of commercial value; 
and the Vessel and Engineering Branch will be concerned with 


modernization of the fishing fleets and related facilities. 


Staff specialists in each of these fields are retained 
at Service headquarters principally for the purpose of conceiving 
and supervising worthwhile programs and projects, evaluating 


priorities, and monitoring progress; but the Service does not 


Science Policy 


yet have the manpower, or, in some instances, the highly 
specialized expertise which is required to execute such 
programs and projects. The role of the Service therefore 


leans heavily, but not exclusively, toward the staff function. 


For instance, explorations for new stocks usually are 
undertaken by experienced fishermen and chartered fishing 
vessels, Operating under the sponsorship and direction of 
the Service; and the biological studies related to such 
explorations are undertaken, on request, by the Fisheries 
Research Board. Moreover, whenever the Service concludes 
that techniques and processes employed in other parts of 
the world could be applied effectively in Canada, it arranges 
for the importation of such expert knowledge from other 
countries, or engages the experts themselves, for the purpose 


of educating the Canadian industry in these techniques. 


Similarly, while the Service retains naval architects, 
electronics experts, and other highly qualified specialists 
on its staff, it does not have the manpower to complete 
detailed designs. Accordingly, projects such as new designs 
for fishing vessels are contracted out to naval architects in 


the private sector; and development of new electrified fishing 


gear, instrumentation, and the like is turned over to consulting 


electronic firms. 


The problems to which the Service is addressing itself 
are not necessarily peculiar to Canada alone, and for this 
reason, the Service sends representatives to international 
meetings such as that of the International Maritime Consul- 
tative Organization, which is concerned, among other things, 
with vessel stability, and those of the United Nation's Food 
and Agricultural Organization, which periodically convenes 


international meetings for the purpose of airing problems of 


common concern. Meetings and symposia convened by other agencies 


are attended by appropriate members of the staff whenever the 


subject matter is particularly topical to the Service. Moreover, 
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personal visits are arranged with other fishing nations 

such as Norway, Iceland, Denmark, and Spain whenever the 
Directorate deems these to be in the interest of the Service's 
programs; and the Service maintains informational exchange 
arrangements with the White Fish Authority (Great Britain), 


the United States Bureau of Commercial Fisheries, and others. 


Programs and projects originate from within the Service, 
or, as a result of requests received from provincial govern- 
ments and private industry. Those which are deemed to be of 
sufficient merit usually are undertaken or financed by the 


Service alone, or with provincial or industry support. 


The success, or otherwise, of the Service's programs 
and activities are not always readily apparent, nor can they 
be easily delineated, because of the multiplicity of factors 
involved. Sometimes, however, the contributions of the Service 
to regional development are particularly evident, as, for 
instance, the development of the Irish Moss industry in Prince 
Edward Island, and the Queen Crab fishery in the Maritime 


Provinces, both of which are established new industries, 


resulting from a major input by the Service. 


The very nature of the Service's activities dictates 
that it must maintain close liaison with regional development 
agencies such as FRED, ARDA, the Atlantic Development Board, 
provincial governments, and others in order to coordinate 


projects founded on the fisheries resource. 


The results of the Service's investigations are published 
in Departmental reports which are made available to all 
interested parties, and whenever these are deemed to be of 
particular value to certain segments of the industry, the 


Service draws such matters to their individual attention by 
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means of correspondence or personal contact. Examples of 
reports of particular significance to date are those related 

to investigations leading to the establishment of the queen 
crab industry and the expanded herring industry on the Atlantic 


Coast. 


Moreover, articles concerning the activities and results 
of the Service's programs are prepared for publication in 
trade journals such as the Department's Fisheries of Canada, 
and commercial publications, including Fishing News, Canadian 


Fishermen, Fishing World, Fishing News International, and 


others. 


The Service also arranges for formal conferences, looking 
to promote exchanges of information with respect to topical 
matters of mutual interest or concern. In this connection, 
major conferences of international importance which have been 
sponsored by the Service in cooperation with the Federal- 
Provincial Atlantic Fisheries Committee in recent years are 
those convened to discuss the Canadian Atlantic herring fishery 
(May, 1966), Canadian off-shore fishing vessels (October, 1966), 
fish protein concentrate (October, 1967), and fishing-vessel 


construction materials (October, 1968). 


An outstanding example of the Service's contribution to 
the fishing industry (and, hence, the Canadian economy) is that 
related to the fostering of an Atlantic herring fishery. In 
this connection, the Service undertook explorations of the 
availability of these stocks and subsequently promoted their 
exploitation by commercial interests. As a result, the value 
of this catch tripled, in the years 1962 to 1967, to a current 
annual value of approximately $9,000,000. Similarly, the 


development of a mid-water trawling technique has permitted 
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previously inactive vessels to participate in the expanded 
herring fisheries; assures reduction plants of an ample 
continuous supply of herring; and provides for increased 


earnings by plant workers. 


The Service has also shared responsibility for the 
significant advances that are taking place with respect to 
the modernization of fishing vessels, gear, methods, and 
techniques which, as comparisons of fish landings show, have 


increased efficiencies. 


While the Service has been associated with too many 
projects over the period of the last five years to detail 
them herein, the following are regarded as being represen- 
tative. 

- one of the largest mechanical dryers in the world 
has been developed to replace the traditional 
outdoor curing methods employed in the salt cod 
industry, thereby improving the product by 
eliminating the substantial adverse effects of 


variations in the ambient conditions. 


- in cooperation with the Fisheries Research Board, 
advances have been made with respect to methods 
of employing refrigerated sea-water aboard 
fishing vessels for the purpose of improving the 
quality of such products as scallops, salmon, 


halibut, and tuna. 


- an experiment, initiated at Miminegash, Prince Edward 
Island, in 1966, for the purpose of. developing 
methods of extracting commercially valuable products 
from marine plants, has been so successful that 
private industry is now substantially expanding its 


Operations throughout the Atlantic provinces. 
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- improvements effected in a mid-water trawl which 
was designed by a staff member have resulted in 
increased catches of herring and off-bottom ground 


fish. 


- the establishment of a queen-crab industry on the 
Atlantic coast has resulted in a steadily increasing 
output of this high-price product (500,000 pounds 
in 1967), the basis of which, until recently, was 
regarded by the industry as being only a nuisance; 
and explorations are therefore continuing with a view 
to locating new stocks, and developing improved 


methods for catching them. 


- the development of a new-type trawl for use in the 
Lake Erie smelt fishery has substantially increased 
the annual production of this species from 6,000,000 
pounds in 1960, to an average of 15-million pounds 


in the 1961-67 period. 


- introduction of the Scottish seine-net technique 
for harvesting groundfish, coupled with the appropriate 
education of fishermen in matters relating to its 
efficient use, facilitated the reactivation of usable 
vessels which were too under-powered to be employed 


as stern-trawlers. 


While the Service, to date, has been fully occupied with 
immediate problems because of the industry's obsolescence, 
particularly in parts of the Atlantic coast region, it is 
foreseen that, as the industry continues to modernize, it will 
be less dependent upon the technical assistance afforded by 
the Service in connection with matters of a more-or-less 


routine nature; and that the Service will therefore be able 
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to devote more attention to long-term investigations of a 
more scientific nature. Such programs are essential if 
Canada is to compete with other nations in the exploitation 
of off-shore stocks, which, because of their close proximity, 
place the Canadian fishermen in the most favourable geogra- 


phical position to harvest them. 


If Canada's fishing industry does not modernize, its 
position with respect to world markets for fisheries products 
will be in peril because of the impetus being given to such 
measures by many other countries, which, through the intro- 
duction of modern fishing fleets, factory ships, refrigeration 
vessels, and other technological advancements will "out-fish" 
Canadians, and they will be able to market a superior product 


for less cost. 


INTERNATIONAL FISHERIES SERVICE 
Canada, as a member of nine international commissions 
and one international council, cooperates with many other 


nations in the collection and analysis of scientific data 


pertaining to living marine resources of common concern. 


These international agencies have been established under 
the provisions of formal Conventions and, in general, they 
are responsible for the compilation of scientific data on 
which to base recommendations to the member governments for 


the management of specific resources in specific areas of 


the world. 


A senior official of the Department of Fisheries serves 
on the executive body of each of these ten international 
organizations, only three of which employ scientific staff 
for the purpose of undertaking investigations. In all other 
instances, the organizations only plan and coordinate 
scientific investigations which are cooperatively undertaken 


by the appropriate national scientific agencies. 
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The Fisheries Research Board of Canada and, on occasion, 
the Department's Resource Development Service, assume respon- 
sibility for undertaking the research which constitutes the 


Canadian scientific input to these international organizations. 


Pertinent facts concerning these international bodies 
are set forth hereunder 

- The Convention for the International Council for 
the Exploration of the Sea, which dates back to 1902, 
was formed to encourage and coordinate investigations 
into the study of the sea, and, particularly, all of 
its living resources. The Council therefore promotes 
and organizes research in this field, draws up programs 
and disseminates results by means of publications. 
Its particular area of competence, which is the Atlantic 
Ocean and adjacent seas, primarily the North Atlantic, 
has resulted in membership of the following nations: 
Belgium, Canada (since 1967) Denmark, Finland, France, 
Federal Republic of Germany, Iceland, Ireland, Italy, 
Netherlands, Norway, Poland, Portugal, Spain, Sweden, 


United Kingdom, and the U.S.S.R. 


- The Interim Convention on Conservation of North Pacific 
Fur Seals was signed in 1911 for the purpose of coordinat- 
ing the research of the member nations (Canada, Japan, 
the United States, and the U.S.S.R.) with respect to 
studies of fur seals in the North Pacific Ocean, 
particularly those directed toward maximum sustainable 
yield, sealskin quality, and the effectiveness of 


various sealing methods. 


- The Convention for the Preservation of the Halibut Fishery 


of the Northern Pacific Ocean and Bering Sea, which was 
signed by Canada and the United States in 1923, with the 


objective of developing and maintaining the maximum 
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sustainable yield of halibut resources in the Bering 
Sea and the North Pacific Ocean adjacent to the coasts 
of Alaska, Canada, and the northwest United States, 
including territorial waters. The Commission maintains 
its own scientific staff to conduct research and 
investigations on which to draw up regulations for 


approval by the two member countries. 


The Sockeye Convention between the United States of 
America and Canada, Amended by the Sockeye and Pink 


Salmon Fisheries Protocol to the Convention. This 
Convention between Canada and the United States dates 
back to 1930, while the Pink Salmon Protocol was 

signed in 1956. They are intended to protect, preserve, 
and extend the sockeye and pink salmon fisheries in 
British Columbia's Fraser River watershed and in the 
territorial and high seas off the river estuary. The - 
Commission has its own scientific staff which carries 
out investigations with a view to advancing recommen- 
dations to the two member countries concerning environ- 
mental improvement measures, fisheries regulations, 

and equal apportionment of the catch by the fishermen 


of the two nations. 


The International Whaling Convention was implemented 


in 1931 for the purpose of conserving and developing 
whale stocks in all waters where these marine mammals 
are exploited, and the provisions of this Convention 
apply to catcher-boats, factory ships, and land 
stations. The duties of the Commission are to recommend 


and organize studies relating to whales and the whaling 
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industry; and to regulate the industry. Current member 
nations are Argentina, Australia, Canada, Denmark, 
France, Ireland, Japan, Mexico, Netherlands, New Zealand, 
Norway, South Africa, United Kingdom, the United States, 


and the U.S.S.R. 


The International Convention for the Northwest Atlantic 
Fisheries, signed in 1949, has as its objective the wise 
use of all fishery resources of common concern in the 
Northwest Atlantic Ocean. The Commission therefore 
coordinates research; obtains and collates data concern- 
ing the conservation of stocks; and advances recommen- 
dations for joint action by the member countries, which 
are Canada, Denmark, France, Federal Republic of 

' Germany, Iceland, Italy, Norway, Portugal, Poland, 
Romania, Spain, the United Kingdom, the United States, 


and the U.S.S.R. 


Convention for the Establishment of an Inter-American 
Tropical Tuna Commission, in which Canada became a member 
nation in 1968, originated in 1949; other members are 
Costa Rica, Mexico, Panama, and the United States. The 
broad objective of the Convention is the maintenance 

of the maximum sustained yield of species taken by 

tuna fishing vessels, but more particularly, it is 
directed principally toward yellow-fin and skipjack tuna 
in the eastern tropical Pacific Ocean, off the coasts 

of North and South America, between 40° N. and 30° s, 
The Commission maintains its own scientific staff 

which conducts investigations; studies and appraises 
data; recommends to the member nations proposals 

for joint action to maintain the maximum sustained 


yield; and publishes and disseminates reports and data. 
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- The International Convention for the High Seas 


Fisheries of the North Pacific Ocean was signed 

by Canada, Japan, and the United States in 1953 
for the purpose of promoting and coordinating 
scientific studies, looking to the advancement 

of recommendations for conservation measures as 
they relate to the maintenance of maximum sustained 
productivity of all fishery resources, including 
salmon, halibut, herring, king crab, and other 
important species in all extra-territorial waters 
of the North Pacific Ocean and the adjacent high 
seas. The Commission studies the conditions of the 
various stocks; recommends to the member nations 
measures for ensuring continued productivity; and 
obliges member nations to refrain from exploiting 
the stocks of another member nation whenever the 


latter is fully utilizing and conserving them. 


The International Convention for the Conservation 


of Atlantic Tunas was agreed to in 1968 during the 
course of negotiations in which 17 nations partici- 
pated. This Convention is now in force, and the 
Commission, which will be established at an early 
date, will endeavour to maintain the maximum sustained 
yield of tunas and tuna-like fishes in the Atlantic 
Ocean by coordinating studies and advancing recom- 


mendations for joint action by the contracting nations. 


The Convention on Great Lakes Fisheries, which was 
signed by Canada and the United States in 1955, 


seeks to control the sea-lamprey populations which 
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prey on the fish populations of the Great Lakes; 

and to coordinate research. The Duties of the 
Commission are to formulate research programs; to 
determine the need for measures directed toward 
attainment of maximum sustained productivity, and, 

if necessary, to undertake the research; to 
recommend appropriate measures to the member nations; 
to formulate and implement a comprehensive program 
which will control the sea-lamprey populations; 


and to publish scientific and other information. 
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MINISTRY OF FISHERIES 


PART II 
FISHERIES RESEARCH BOARD OF CANADA 


SUMMARY OF MAIN CONCLUSIONS AND RECOMMENDATIONS 


The 18 member Fisheries Research Board, consisting of honorary 
representatives of science in universities, practical people 
from industry and representatives of the Department of Fisheries, 
provides knowledgeable and effective guidance to solution of 
scientific problems which affect Canada's national welfare and 


her competitive position in international fisheries. 


The permanent Chairman of the Board implements policy decisions 
of the Board through general directives to the Directors of 8 
research stations at strategic locations across the country. 
The current total scientific establishment of these stations 


stands at 258. 


After more than 60 years of experience in conducting scientific 
research on the aquatic resources, marine and freshwater environ- 
ments and fisheries of Canada, the merits of a research BOARD 
within the Fisheries Ministry have been amply demonstrated. 

Aside from having established a good reputation for advancement 
of scientific knowledge generally, the Board has provided 
valuable assistance to various services of the Department of 


Fisheries and to the fishing industry. 


The Government of Canada must assume a dominant role in fisheries 
research in view of the common proprietary rights to the resources 
and the fragmented nature of the fishing industry. In this unique 
situation the Board dominates the Canadian fisheries research 
scene and possesses the broad spectrum of competence necessary to 


meet the government's numerous domestic and international 


obligations. 
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Current Fisheries Research Board activities may be broadly 
defined under five categories : The ENVIRONMENT, the RESOURCE, 
INCREASING THE RESOURCE, HARVESTING AND MANAGEMENT and 


COMMERCIAL PRODUCTS. 


Each of these areas must be broadened and increased if Canada 
is to exploit its renewable common-property aquatic resources 
effectively. However, some areas require special attention 

during the years immediately ahead, and a corresponding large 


increase in staff and facilities 


(a) The special talents of FRB must be given the oppor- 
tunity and scope for development in respect to the 
urgent inter-departmental assault on freshwater and 


marine pollution. 


(b) In the face of ever increasing competition from 
foreign nations, it is vital that studies be 
expanded to develop utilization of poorly under- 
stood resources and reduce the cost of fishing 
for those resources which are already well 
utilized, particularly those over which Canada 


can maintain her sovereignty. 


(c) Work should increase to assure solution of vexing 
problems which continue to stand in the way of 
effective positive measures to increase the supply 
of our most valuable species such as lobsters, 


oysters and salmon. 


(d) Again in response to mounting international com- 
petition, more research must be directed to the 
study of fish behaviour to provide a sound 
biological basis for development of new apparatus, 
techniques and tactics to increase the efficiency 


of our fishing industry. 
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1.6. cont'd. 


(e) Likewise, increasing competition at the interna- 
tional market place calls for increased work on 
the improvement of quality of existing products 
and the development of new products from the great 
variety of organisms and compounds available in 


the sea. 


(f) In viewing these requirements, particularly 
respecting anti-pollution research, the base of the 
Board's responsibilities must be broadened -- beyond 
the sole consideration of fish and fisheries -- to 
include a large and active share in the responsibi- 


lities for water resources generally. 


(g) Closer collaboration with universities is essential, | 
not only to assure the continued supply of talented 
recruits to fisheries research but also to encourage 
active participation by universities in studies 
fundamental to the understanding of fishes and their 


responses to environment. . 


(h) To meet the expanded requirements and broadened base 
of fisheries research, the Board foresees the need to 
increase "wet" laboratory facilities, experimental 
tanks, etc. and also to build up a fleet of modern 
research vessels to conduct FRB work and to supply the 


needs of university scientists. 


(i) It is recognized that in order to meet the expanded 
responsibilities annual expenditures mst be at least 
doubled during the next decade even if the effort to 
be expended were, as is desired, limited to uniquely 
Canadian fields where outstanding achievements are 


most likely to emerge. 
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2 CONTENTS OF THE SUBMISSION BY 
THE FISHERIES RESEARCH BOARD OF CANADA 


2.1. ORGANIZATION 


(a) THE BOARD 


(i) 


(41) 


(iii) 


(iv) 


The Fisheries Research Board of Canada is the 
oldest government supported independent 
scientific board in North America. Since its 
creation in 1898 it has been known by several 
titles and received its present name by Act of 
Parliament in 1937. From small beginnings and 
pursuant to several amendments to the FRB Act, it 
has broadened in scope and undergone changes in 


organization. 


In its present form (as amended in 1953) the 
Board consists of a full-time Chairman and up 
to eighteen honorary members appointed by the 
Minister for 5-year terms of whom at present 

10 are university scientists, 7 are individuals 
selected from the fishing industry and one an 


appointee from the Department of Fisheries. 


The membership of the Board is divided into 
three Regional Advisory Committees -- Eastern, 
Central-Arctic and Western -- which meet once 
or twice annually with directors of FRB esta- 
blishments (representing the staff of the Board, 
reviewed under 2.1.(c) below) and regional 
directors of the Department to review proposals 


and budgets and to adjudicate regional priorities. 


An Executive Committee consisting of representa- 


tives of the Regional Advisory Committees, the 
Chairman and the Deputy Minister as an ex officio 


member establishes national priorities. 
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2.1. (a) cont'd. 


(b) FORMAL CONNECTIONS WITH OTHER FEDERAL AGENCIES 


(c) 


(v) 
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The full Board, at its Annual Meeting, receives 
reports from its committees and develops national 
policies. The organization of these and other 
committees of the Board itself (as distinct from 
its scientific or ine level units), appears 

in Chart No. 1. National policy recommendations 
for government action are submitted to the 
Minister of Fisheries through the Deputy Minister. 
Recommendations not constituting change in national 


policy are handled through the Chairman to the 


Directors of the Board's research establishments. 


For present purposes the Board's connection with other 


Federal agencies appears in diagrammatic form in Chart No. 2. 


Details on the actual roles played in these associations 


appear under Section 2.2.(c),below. 


(4) 


(ii) 


ORGANIZATION OF UNITS - THE BOARD ESTABLISHMENTS 


Proposals for FRB research orginate in many 

ways: from outside agencies in requests to the 
Ministry; from the Ministry itself and from the 
Advisory Committees of the Board. Most research 
proposals however originate from the Directors of 
Board establishments which have charge of opera- 
tional practices and responsibility for scientific 
activities. The establishments may, where appro- 
priate, determine research activities through 
direct formal liaison with other agencies of the 


Ministry, universities or international agencies 


(see 2.1.(d), below). 


The Board UNITS include regional establishments 


and Ottawa responsibility centers. (Chart No. 3). 
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2alacee (ax) cont'd. 


The Board is unusual among comparable agencies 

in not having laboratories in Ottawa. The Ottawa 
staff of the Office of the Chairman has been kept 
small, with substantial authority and accountabi- 
lity delegated to Laboratory Directors. Decentrali- 
zation is considered essential for a proper research 
environment which, in turn, determines whether the 


FRB can attract and hold good scientists. 


(iii) Within each unit there are sub-divisions based 
either on the kind of activity or particular subject. 
Biological Laboratories are divided according to 
species being investigated; others by ecological 
units (e.g. biological oceanography) or by discipline 


(biochemistry, engineering, mathematics, bacteriology, 


etc.). 


(d) FORMAL AGREEMENTS WITH ORGANIZATIONS OUTSIDE 
OF CANADA REGARDING SCIENTIFIC ACTIVITIES 


With few exceptions formal agreements regarding activities 
between the Board or one of its working units with organi- 
zations outside of Canada have developed from commitments 
made in the national interest by the Ministry in the course 
of international negotiations or in Federal-Provincial 
discussions. The Board participates in varying degrees by 
provision of scientific advice and/or data to commissions 
created by 6 multi-nation conventions; 5 conventions between 
Canada and the United States alone and. to one of the special 
working committees of the Food and Agriculture Organization 
of the United Nations. Names of the organizations involved 


and the extent of FRB participation are detailed in Appendix I. 
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2.2. | ORGANIZATIONAL FUNCTIONS OF THE BOARD 


(a) 


(b) 


STATUTORY FUNCTIONS AND POWERS 


Under the Fisheries Research Board Act (1937, C.31,S.6) 
the Board's statutory functions and powers are defined 


as follows 


"The Board has charge of all Dominion fishery 
research stations in Canada, and has the conduct 
and control of investigations of practical and 
economic problems connected with marine and fresh 
water fishes, flora and fauna, and such other work 


as may be assigned to it by the Minister." 


In this original wording, and as originally intended, the 
government of Canada delegated its primary responsibility 
for the aquatic environment and life therein to the 
Fisheries Research Board of Canada. For many years it 

was the only organization in the federal government with 
scientific research responsibilities in this field. Sub- 
sequently, new agencies have been created by the Govern- 
ment to deal with special problems as they arose. Where 
responsibilities overlap, the FRB may participate in the 
research or, to avoid duplication, its existing activities 
may be co-ordinated as required. For further details of 
enabling legislation see Part III for statements regarding 
the BNA Act and the Department of Fisheries Act. 


(R.S.C., 1952, Chapter 69). 


ORGANIZATIONAL POLICIES AND THEIR BEARING ON SCIENCE POLICY 
(i) Two unique features of the aquatic environment 
and its resource have considerable bearing on 
research policy. Firstly the sea and the large 
freshwater lake and river systems are common 
property resources whose non-proprietary users 


have no commercial incentive to invest in the 


2682 


(ii) 
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husbandry of their wealth and potential. For 
this reason and because of the fragmented nature 


of’ the fishing industry, there is no real alter- 


‘native to government sponsorship of fisheries 


research. Secondly, Canada is bounded by three 
oceans and possesses the largest area of lakes 
and rivers of any country in the world. In the 
oceans, Canada has a special interest in the 
resources of the continental shelf and of the 
waters beyond. To stake her claims to these 
resources she requires the strong support of 
fisheries science. The Board has an important! 
role to play in this regard, by developing the 
scientific background for full utilization of 
fisheries resources and for preservation of the 
quality of the aquatic environment for generations 


to come, 


In the sea, many mysteries remain concerning the 
factors which govern the supply of animal protein. 
It exists in a multitude of forms, some utilized 
and some not, which are subject to large variations 
in availability. It is the task of fisheries 
science to understand and forecast these phenomena 
as well as to predict behaviour of the fish and thus 
improve on methods of capture. At the production 
level fisheries science must assist in the develop- 
ment of new products, new techniques of processing 
and preservation. In the sea, but particularly in 
freshwater there is an ever mounting urgency for 
solution of the problems of pollution. Not only 
are valuable freshwater anadromous fisheries being 
lost but more important, the water itself may be 
lost as a social and economic resource. In this 


field the Board can make a significant contribution. 


2.2.(b) cont'd. 


(iii) 
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Naturally the major client of the Board is 

the Department of Fisheries which depends in various 
ways on the activities of the Board and thus 
influences its general policies. The Department is 
dependent on a sound biological background to 
implement the conservation of fisheries resources. 
Sixteen or more nations fish the Western North 
Atlantic adjacent to Canada and at least four are 
fishing the Eastern North Pacific. To provide 
Management and conservation there have been several 
treaties under which International Commissions have 
been established. The FRB provides research and 
scientific advice to Canadian delegations for most 
of these bodies. Within Canadian waters many of the 
domestic conservation regulations for important 
fisheries such as those for lobsters, salmon, herring 
and oysters are based partly on information supplied 
by FRB research. In fact, FRB research plays a role, 
directly or indirectly, in the management of all 
marine commercial fisheries in Canada as well as 
sport fisheries in the Atlantic region. Much useful 
information is in turn derived by FRB scientists from 


activities of the Department of Fisheries. 


(c) FUNCTIONS AND RESPONSIBILITIES IN RELATION 
TO OTHER AGENCIES AND ORGANIZATIONS 


(i) 


As illustrated under 2.1.(b), above, the Board has 
important formal connections with at least 8 other 
Federal agencies. The policy behind these associa- 
tions encourages exchange of information on subjects 
of mutual concern and the provision of advice to 
other Departments in such situations where the FRB 
is best qualified to do so. The associations are 


as follows : 
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2.2.(c) (i) cont'd. 


(1) Department of National Defence. The Board 


has a strong interest in oceanography which defines 
the environment of the fisheries. Oceanographic 
research has produced information on such topics as 
the structure and Behav oun of water masses which 
are equally relevant to fish behaviour and to sub- 
marine warfare. Since World War II the Board and 
Maritime Forces have cooperated in oceanographic 
research. The Forces have provided and operated a 
full time oceanographic research ship in each of 

the Atlantic and Pacific Oceans and additional ships 
and aircraft where required. In turn the Board has 
provided scientific personnel, shore laboratories, 
instruments, developed new instrumentation, and 
interpreted oceanographic data for the military as 
well as fisheries. The Forces operate oceanographic 
information services on both coasts in the form of 
charts, reporting on sea surface temperatures and 
related phenomena, which are made available to 
military and fisheries users. The Board and the 
Department are also dependent on Maritime Forces 
information services for information on the activities 
of foreign fishing fleets. Federal inter-agency 
cooperation in oceanography is coordinated by the 


Canadian Committee on Oceanography. 


(2) Indian Affairs and Northern Development. A 1953 


Bill gave this Department responsibility for 
coordinating all government activities in the Northern 
territories. The Board offers research and advice on 
the productivity of northern waters and the sustaining 
capacity of lake fish stocks for Eskimo and Indian 


settlements. 


2.2.(c) (i) cont'd. 
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(3) National Health and Welfare. The Board has 
connections with this Department in advisory 
capacity on problems concerning protection of the 
health of consumers, such as research on shellfish 
toxicity, botulism, food colours and additives, 


product quality control. 


(4) Department of Agriculture. Connections here 


are mainly concerned with pesticides and their effects 
on fishes, work being coordinated through the Federal 


Interdepartmental Committee on Pesticides. 


(S) Forestry and Rural Development. Through the 


Interdepartmental Committee on Forest Spray Operations, 
the Department of Forestry and Rural Development has 
cooperated with the Ministry (and the Board) in 
improving the fishery situation in infested areas 


being sprayed with insecticides. 


(6) Department of External Affairs. The Board, 


indirectly by way of the International Fisheries 
Service of the Department provides active scientific 
support, or advice, in international conservation 
and other fishery conventions. Also through the 
Ministry the Board has been involved in The Inter- 
national Joint Commission where fisheries problems 
are associated with international studies: e.g. 
Passamaquoddy Tidal Power Project, Great Lakes 


Pollution Study. 


(7) Department of Energy, Mines and Resources. The 


Board, through thé Department, is cooperating with 
the Inland Waters Branch of DEM & R, National 
Health and Welfare and other Departments in planning 


of a national water pollution control program. 
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2.2.(c) (i) (7) cont'd. 


Work is being coordinated by the Interim Inder- 
departmental Committee on Water Programs. The 

Board establishments have frequently been consulted 

on the matter of regulating and monitoring of seismic 
and oil explorations which could seriously affect 
fisheries resources. Close connections are maintained 
with the Marine Sciences Branch of DEM & R in respect 
to physical oceanography. Board establishments play 
an active part in planning of physical oceanographic 


programs. 


(8) Department of Transport. The Marine Services 
Division of this Department allows physical and 
biological oceanographic observations to be made by 
Board personnel from weatherships and Arctic ice- 
breakers. Also, it is through the valuable assistance 
of this Department that monitoring of the marine 
environment is maintained by daily seawater observa- 


tions along the East and West Coasts of Canada. 


(9) Interim Interdepartmental Committee on Water 


Programs. In 1966 the Prime Minister designated the 
Minister of Energy, Mines and Resources to "'take a 
leading role in formulating and coordinating programs 
concerning water in Canada." DEM & R proposes a 
Canada Water Act which is to provide coordinating 
machinery at federal and federal-provincial levels. 
Meanwhile, (1967) Cabinet has authorized the Interim 
Committee which, with its several sub-committees, is 
coordinating the work of federal agencies. The 
principal topic is water pollution control for which 
the principal legislation is the Fisheries Act and 
in which the Department of Fisheries and the Board 
have been active for many years, within the limita- 


tions of their budget allotments. The Ministry of 
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Fisheries took the lead in the committee in pre- 
senting an adequate integrated, inter-departmental 
program of anti-pollution research and pollution 
control suited to Canadian economy, public desires 


and government policy. 


(10) Other Agencies of Government. Scientists of 
the Fisheries Research Board have on various 
occasions served on committees formed by the 
National Research Council, e.g. Canadian Committee 
on the International Biological Program and its sub- 
committees, Associate Committee on Water Pollution 


Research, Associate Committee on Geodesy and 


Geophysics, Marine Sciences Committee. 


Since 1924 representatives of the fishing industry 
have been active members of the Fisheries Research 
Board. Concurrently laboratories were established 
for the development, in close collaboration with 

industry, of improvements in the preservation and 
processing of fish, and of new products from fish. 
The biological search for new stocks of fish to be 
exploited, and for means of increasing stocks of 

lobsters, salmon, oysters, etc., is also of direct 


use to industry. 


In its relations with educational institutions, the 
Board has on occasion made its ships, laboratories 

and field stations available for research by qualified 
academics. Since 1965 it has operated a modest grant 
program designed to assist certain university depart- 
ments to improve the opportunities for graduate 

students to undertake theses concerning aquatic sciences. 


This policy regarding university support, though still 
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2.2. (c) (iii) cont'd. 


in its early stages of development, has the 
particular aim of producing much needed recruitment 
of trained personnel with a bias towards renewable 
aquatic resources. The FRB is a unique interdisci- 
plinary organization which unites experience and 
motivation in diverse sciences for the benefit of 
fisheries and water resources generally. It is 
important that universities be equipped to provide 
the necessary graduate training and that students 

be encouraged to accept the challenge presented by 
fisheries research. The policy of the Board to 
strengthen its relationship to universities has a 
number of purposes: to increase the supply of high 
quality graduate students oriented towards FRB : 
activities and make them aware of the material and 
intellectual possibilities of employment by the 
Board; to increase within the universities active 
research in fields of interest to the Board; to gain 
intellectual stimulus arising out of specialist 
consultation; and to encourage direct cooperation on 
research projects between Board and university staff 
or graduate students. A full statement of the Board's 
policy with respect to educational institutions 


appears as Appendix II to this brief. 


(iv) International representation and monitoring of scientific 


activities outside of Canada. The Board endeavours 

to encourage its scientific personnel to attend 
meetings of life science societies or organizations 

at frequent intervals. In addition there are delegates 
who attend regularly the meetings of agencies outside 
of Canada with which there are formal relationships 
(Appendix I). However, one of the most effective 


means of keeping in touch with scientific developments 
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2.2.(c) (iv) cont'd, 


outside the country is through the library services. 
At the Board's laboratories it is common practice to 
distribute regularly, accession lists of publications 
which have been received by the library. Occasionally 
visiting scientists from allied agencies give lectures 


or seminars. 


(d) | REVIEW AND REVISION OF OPERATIONAL EFFECTIVENESS 
At least once a year and frequently twice a year the 
Regional Advisory Committees (2.1.(a)) have opportunity 
to scrutinize programs presented by Directors of 
Laboratories and also to make recommendations to the 
Executive Committee for additions, deletions or changes in 
emphasis. Because the Board includes representatives 
of the fishing industry as well as the academic 
community, there are built-in safeguards which prevent 
excessive drift away from topics of practical reality 
and, at the same time, protect necessarily long-range 
and fundamental studies from the pressing but sometimes 
ephemeral demands for quick answers. This balance of 
influences has done much to ensure the quality, 
reliability and national interest of the research, 
and to preserve the kind of research environment which 


attracts and holds talented scientific personnel. 


(e) OUTSIDE STUDIES OF OPERATING PROCEDURES 

(i) In the sense that outside studies are regarded 
to be those conducted by consultants in response 
to directives outside the Ministry, there have 
been no such studies within the past 5S years. 
Within the Ministry, the Board has sought the 
services of management analysts who, over the 
past several years, have studied and made recom- 
mendations on administrative procedures at the 
Ottawa Headquarters as well as at several of the 


regional laboratories. 
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To the extent that an agency's operating procedures 
may include the organization of research staffs for 

an attack on a particular problem, the Board itself 
may recommend inquiries which, in-effect, are com- 
missioned "outside" or above the level of units 
responsible for scientific activities. As an 

example, a recent situation may be cited in which 

the Western Advisory Committee expressed concern about 
the organization and coordination of research on salmon 
being conducted by the Board and the Resource Develop- 
ment section of the Ministry. The outcome of this 
enquiry was a Clarification of (a) areas of ignorance 
which frustrate a rapid, but at the same time, sound 
assault on the problem of salmon enhancement, and (b) 


avenues of research most likely to provide useful results. 


(£) RESPONSIBILITIES AND POWERS VERSUS 
ACTIVITIES AND PROGRAMS 


(i) 


(ii) 


The Fisheries Research Board Act provides sweeping 
authority to conduct and control federal investigations 
seemingly of all problems "..,.connected with marine 

and freshwater fishes, flora and fauna ...." which are 
under jurisdiction of Canada (as provided by the BNA 

and Fisheries Acts). However, problems unforeseen at 

the time the FRB Act was passed by Parliament have now 
assumed such magnitude (e.g. freshwater and marine 
pollution) that new agencies have been created and others 
given extended terms of reference to search for solutions. 
Recently (1966) DEM & R was assigned the responsibility to 
coordinate these activities at the federal and federal- 


provincial levels (2.2.(c), above). 


Despite these shifts in authority and sharing of respon- 
sibilities, the remaining areas of sole FRB responsibility 
have assumed increased diversity and complexity stimulated 


in part by the Ministry's broadened involvement in 
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international fisheries matters. Consequently, the 
Board is hard pressed to meet its responsibilities, and 
can do so only by dropping or deferring projects in 
favour of those of greatest urgency. Currently, for 
example, expanded staffing and funding of research on 
new or enlarged programs, salmon enhancement, inter- 
national commitments, etc. is being accomplished only 
by restriction of activities in other areas -- among 
which at the moment is anti-pollution research. If the 
Board is to contribute its unique expertise to solution 
of pollution problems, expansion to an effective level 
of operation will require additional funds, extra to 


the present budget level of the Board. 


Most fields of FRB research are not covered in sufficient 
depth to have an optimal impact on the fishing industry 
or on science. There is still a commmications gap with 
the industry, but nevertheless FRB could double or 

triple its effort before it could be described as meeting 


its present research commitments. 


(g) HINDRANCES TO EFFECTIVE PERFORMANCE 


(i) 


Agencies which deal with the renewable living resources 
of Canada (Fisheries and Forestry and Agriculture) are 
hard pressed to compete for attention (and the tax 
dollar) with the more obvious enterprises of medicine, 
space research and nuclear physics, to name but a few. 
Even within a more restricted field there is no question 
that fisheries runs a poor second to agriculture in 
practical accomplishments. One reason is the disparity 
in effort applied to the two fields. Because forestry 
and agriculture are provincial resources assigned by 
the BNA Act, most of the provinces in Canada have a 
major educational institution or government division 


devoted to training people for, carrying out research 


2692 


(ii) 


Special Committee 


and demonstrating its results in all aspects of agri- 
culture. Many private companies devote large 

sums of money to effective research in agriculture, 
resulting in improved machinery, fertilizers, feeds, 
crops and methods. Research in fields not directly 
related to or connected with agriculture -- meteorology 
and climatology among others, make important contribu- 
tions to agriculture. The gratifying progress in this 
field speaks well for the scientific approach and 

augurs well for what can be done if comparable well- 
planned research activity is achieved in fisheries. 

It must be acknowledged, however, that direct comparisons 
between fisheries and agriculture are not entirely appro- 
priate. Much of the research expenditure by agriculture 
(and forestry) is directed to demonstration -- 
demonstration of tangibles which are far easier to ‘come 
by than in fisheries. In any event, demonstration to 
individual fishermen (as compared to individual farmers) 
of means of increasing their harvest is at best a minor 
responsibility of FRB and one which is confounded by 


the common property feature of the resource. 


Qne hindrance to effective performance of the Board's 
functions and the meeting of its responsibilities is 

the shortage of institutions from which multi-disciplined 
recruits may be drawn, and the lack of industrial invest- 
ment in programs of research. The latter, of course, 
except in the case of product quality research, can 
hardly be expected where we are dealing with a 

fragmented industry and a common property resource. 

The recently established FRB Grants Program (2.3. (a)) 

is designed and hopefully expected to ensure a continuing 


supply of the kinds of research personnel required. 
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2.25 cont'd, 


(iii) Some aspects of fisheries research, particularly in 
the sea, and experiments in the natural environment, 
admittedly are far more expensive than "on land" 
research. Vessels are costly but necessary platforms 
and must be equipped with bulky, complex instruments 
to make observations and understand what otherwise on 
land would be a relatively simple task. A homely but 
nevertheless appropriate example is the imaginary 
situation of a forester bent on assessing the optimum 
conditions for forest management, but limited in his 
facilities to a helicopter equipped with some sensing 
device which must be lowered through an ever-present 
cloud bank. It is the unavoidable indirectness of much 
of the research on fishes and their environment which 
demands a disproportionately large outlay of funds in 


equipment and "platforms". 


(iv) As exemplified by events in other countries, the 
problem of improving techniques of harvesting do not 
yield easily to research. The need for increasing the 
efficiency and hence decreasing the cost of harvesting 
places limits on the potentialities of engineering 
research. However, one of the main obstacles is 
ignorance of the behaviour of fish -- their response 
to the natural environment and their response to fishing 
gear. The cost of maintaining laboratories for 


experimental research on behaviour no doubt compares 


favourably with those of agriculture and other lines of 
research, but the history of success in translating 
laboratory observation into terms of the natural environ- 
ment clearly indicates the inadequacies of prevailing 
research facilities and the dearth of professionally 


trained people in the field of animal behaviour. 
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Though substantial accomplishments have been made 

under relatively austere conditions, few of the Board's 
establishments provide the accommodation and laboratory 
facilities necessary to maintain Canada's sovereignty 
and her outstanding contribution to scientific knowledge. 
It is in the provision of completely modern salt and 
fresh water laboratories where Canada can readily 


establish world leadership. 


In the field of product research, where Canada has been 

in the forefront of fish preservation, conservatism 
within the industry poses a hindrance to improvement of 
new products. In the international market place, 

Canada's competitive position with other exporting nations 
could be improved greatly by much greater technological 
research and demonstration geared to increasing quality 
and reducing costs of production and to introducing new 


and varied products to the consumer. 


(h) FORECAST OF ORGANIZATION FUNCTIONS 


The firm conviction of the increasingly important role of 
fisheries in the scientific development of Canada has prompted 
the Board to prepare a document THE FISHERIES RESEARCH BOARD 
OF CANADA AND ITS PLACE IN THE SCIENTIFIC DEVELOPMENT OF 
CANADA DURING THE NEXT DECADE, 1968-1978 (Appendix III). 


The abstract of that document, reads as follows 


"The Fisheries Research Board of Canada was created 
by Act of Parliament specifically to carry out 
government-sponsored research in fisheries and 


aquatic biology. 


FRB research results are utilized extensively by 
the Minister of Fisheries in regulatory actions 


and in international agreements. 
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Other Federal government agencies, Provincial 


governments, and universities carry out limited 


programs of fisheries research. Virtually no 


fisheries research is carried out by private 


industry. FRB dominates the Canadian fisheries 


research scene. 


Present FRB research activities have been grouped 


into the categories shown below. 


The Environment - achieving an understanding 
of what causes differences in aquatic productivity; 


investigating pollution. 


The Resource - examining the body chemistry, 
life history, populations and production of 


economically valuable species. 


Increasing the Resource - increasing the supply 


of salmon and shellfish by improved propagation 
techniques; reducing losses of live-held lobsters 


etc.; control of competitors or predators. 


Harvesting and Management - locating new stocks; 


accessibility and behaviour of fish in relation 
to existing or new types of gear; obtaining informa- 
tion needed for management; forecasting stocks and 


catches. 


Commercial Products - collaborating with industry 
to upgrade existing fishery products; developing 

or improving handling and preservation processes; 
determining factors that affect quality; developing 
new products from fish, invertebrates and micro- 


organisms. 
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Each of these areas of fisheries research must be 
broadened and increased if Canada is to exploit its 
renewable common-property aquatic resources 
effectively. However, some areas require special 
attention during the years immediately ahead, and a 
corresponding large increase in staff and facilities. 


These include : 


* anti-pollution studies, both freshwater and 


marine; 


* studies to develop utilization of poorly under- 
stood resources such as fishes in the 
"deep scattering" layer of the ocean and to 
foresee alterations in availability of herring, 
capelin, and sand launce as large predators are 


> 


fished out; 


* work to increase the supply of particularly 
valuable species, notably lobsters, oysters, 


and salmon; 


* understanding the implications of changes in 
stocks and in commercial interest as fishing 
becomes more intense (e.g. the need for 
alteration in apparatus, techniques and 
tactics for capture of smaller sizes of cod 
and other species whose behaviour pattern may 


be different) ; 


* development of new products from the great 
variety of organisms and compounds available 


in the sea. 


Some of these fields, particularly freshwater pollution, 
bear on national problems whose effects are felt 


considerably beyond the sphere of fish and fisheries. 
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In planning new construction to meet these requirements, 
special attention needs to be given to increasing "wet" 
laboratory facilities, experimental tanks, etc., and 
also to building up an adequate fleet of ships to conduct 


FRB work and to supply the needs of university scientists." 


Zao PERSONNEL POLICIES 


(a) 


IDENTIFICATION OF PROSPECTIVE RECRUITS 


The policy of FRB is at all times to stress and encourage 
close contacts and liaison with university and faculty members 
who have research and teaching interests in Aquatic Sciences. 
The Board does not follow the practice of other Government 
Departments, or of the Public Service Commission, of sending 
interviewing teams to universities to seek prospective 
employees. Instead, where possible, personal year-round 
contacts are maintained between Board stations and university 
staff and students. In recent years, this has been supported 
by a developing University Grants Program which has been 
designed to fill the special needs of the Board. It was not 
thought wise or desirable to duplicate the excellent schemes 
already in existence but, preferably, to concentrate upon 
supporting a limited number of universities which have over 
the past years formed close contacts and associations with 
FRB; U.B.C., Manitoba, Toronto, Dalhousie and Memorial. 

In addition the Board is willing to receive proposals for 
joint supervision of graduate students from any Canadian 
university, and to place Board facilities at the disposal of 
these students. In cases where such mutually satisfactory 
agreements are concluded, the student's stipends are paid by 
the Board. During construction of new stations, the Board 
will take steps to provide laboratory space for the use of 


graduate students. 
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(b) 


(c) 


(d) 
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CRITERIA TO IDENTIFY MOST EFFECTIVE RESEARCHERS 


FRB has developed certain criteria (see Appendix IV), 
which cover all phases of its research operations, and 
which provide an adequate basis for assessing the progress 
of its research staff. In developing these guidelines, it 
has been understood that publication productivity is. the 
most relevant tangible indication of scientific merit; 
however, bearing in mind the undue stress which might be 
placed on quantitative values as opposed to quality, this 


factor is reviewed in relation to the other relevant criteria 


in reaching the final assessment. 


POTENTIAL ADMINISTRATORS 


In a decentralized operation such as that of FRB, it is 
essential that close personal contacts should be maintained 
between the purely administrative Office of the Chairman and 
the research stations. Through this liaison it is possible, 
in such relatively small organizations, to identify staff 
members with administrative interests and administrative 
potential. Assessment of individuals is accomplished by 
periods of secondment to Ottawa, or for specialized tasks 
coordinated by the Office of the Chairman. This program is 
supported, where necessary, by formal courses in specialized 
aspects of administration, though these are not used routinely 


as a means of assessment, but are regarded as providing addi- 


tional training for staff of proven ability. 


DISTINCTIONS BETWEEN ADMINISTRATORS AND RESEARCHERS 


(i) Research scientists and research administrators 
alike must possess the minimum qualification for 
entry into the scientific category. The Board's 
requirement for research administrators is relatively 


small; appointments are all at senior levels and are 


Science Policy 2699 


2.5.0), (a) Tcont'd, 


(e) 


confined to individuals with demonstrated research 
ability. In view of the limited number of staff 
holding these positions, classification into adminis- 
trative categories has not been warranted, and for 
classification purposes they are scientists. However, 
in reviewing promotional changes consideration is given 
to criteria similar to those adopted for the Research 


Management Class of the Public Service Commission. 


(ii) In addition to this purely administrative group, 
financial recognition of administrative responsibilities 
is given to some senior station staff, e.g. Directors 
and Assistant Directors, who are performing both research 
and administrative functions. This salary adjustment is 
terminable if the employee relinquishes his administrative 


responsibilities. 


EDUCATION FOR STAFF MEMBERS 

Extramurally, the Board encourages staff members to improve 

their educational or research status by operating programs of 
educational and sabbatical leave (see Appendix V and VI), and 

by supporting financially individuals who wish to attend 

approved local courses of benefit to their work. The essential 
criterion for guidance in all these programs is the individual's 
potential for future development. There is no formally organized 
intramural educational program, though, as in all scientific 
research organizations, staff benefit from frequent seminars 
presented by FRB and visiting scientists. On occasions, where 
there has been a demand, workshops have been organized, but these 


have generally been at the sub-professional level. 


2.4. DISTRIBUTION OF ACTIVITIES 


(a) 


REGIONAL PATTERN OF EXPENDITURES 

In large measure the regional distribution of the Board's 
research establishments is determined by their proximity to 
major fisheries and/or water resource areas. Regions parti- 


cularly suited to research activities are those which are 
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in close contact with the fishing industry and preferably 


near academic institutions. 


(i) 


(ii) 


East Coast Regional Laboratories. 


The Biological Station at St. John's, Nfld. in 
1967-68 accounted for 10.0% of the Board's 
operating expenditures including 0.9% on techno- 
logical research controlled from the Halifax 
(Technological) Station. This latter laboratory 
also coordinates the scientific program of the 
Technological Station at Grande-Rivi@re, Que. Also 
located on the east coast are the Marine Ecology 
Laboratory at Dartmouth, N.S. and the Biological 
Station at St. Andrews, N.B. These three labora- 
tories account for 10%, 5% and 15% respectively, 
for a total of 40% of the Board's operating expendi- 


tures in the east coast region. 


Central-Arctic Regional Laboratories 


The Arctic Biological Station has its headquarters 

at Ste. Anne de Bellevue, near Montreal. Recently 
marine mammal research from our three oceans has 

been concentrated at this Station. Funds allotted 

to the Arctic Station account for 6% of the Board's 
expenditures. The Freshwater Institute is located 

at Winnipeg and is in the early stages of development. 
Funding currently amounts to 11% of the Board's 


expenditures. 


(iii) West Coast Regional Laboratories 


The Vancouver (Technological) Laboratory is situated 
on the University of British Columbia campus and the 
Nanaimo Biological Station is located on Vancouver 
Island. The budgets for these two west coast stations 
are 7% and 26% respectively, for a total of 33% of 


the Board's operating expenditures. 


2.4. (a) cont'd, 


(iv) 


Science Policy 2701 


Headquarters and Office of the Editor 


The remaining operating expenditures are incurred 
in Ottawa where 3% was spent by the Office of the 
Chairman, 3% by the Office of the Editor and 4% on 


the university support program. 


(b) SUITABILITY OF REGIONAL DISTRIBUTION 


(i) 


(ii) 


(iii) 


(iv) 


In large measure the regional distribution of the 
Board's research establishments is determined by 
their proximity to major fisheries and/or water 
resource areas. Regions particularly suited to 
research activities are those which are in close 
contact with the fishing industry and preferably 


near academic institutions. 


The St. John's Biological Station is at the door- 
step of the world famous Grand Banks, while the 
Halifax (Technological) Laboratory, the Marine 
Ecology Laboratory at Dartmouth and the St.Andrews 
Biological Station are located close to other major 


fishing areas. 


Logistically it is easy to service Arctic research 
from the Arctic Biological Station at Ste. Anne de 
Bellevue, near Montreal. Besides, Montreal is the 
headquarters of the Arctic Institute of North 
America. Recently marine mammal research from our 
three oceans has been concentrated at this Station. 
At Winnipeg, the Freshwater Institute is on the 
campus of the University of Manitoba and is centrally 
located for biological and technological research 


concerning Canada's inland lakes and rivers. 


The Vancouver (Technological) Laboratory is situated 


on the University of British Columbia campus, but still 
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close to major fish processing operations. The 
Nanaimo Biological Station is more removed from 

the regions of greatest fishing or processing 
activities, but is situated at a major communication 
centre on Vancouver Island. In any case, the location 
is not an important factor in the efficiency of 
operation. A high percentage of the research effort 
is expended on the high seas and in areas of the 


province remote from population centres and from the 


central laboratory. 


ACTIVITIES IN RELATION TO REGIONAL PROBLEMS 


Among the three regions of the country serviced by the 

Board, the biological problems and general techniques of 
investigation differ substantially, largely because of the 
differing importance of the animals which contribute to 

the fisheries economy of each region. Technological problems 
in the three regions have more in common, but again, the 
emphasis of the Board's activities is dictated at least in 
part by the species composition of the major fisheries. 

A review of activities carried out regionally by the Board 
during the past five years has been reserved for Section 2.9, 


below. 


ACTIVITIES IN RELATION TO REGIONAL DEVELOPMENT 


(i) One of the major problems confronting the establish- 
ment or expansion of biological laboratories is the 
difficulty of obtaining assured and uncontaminated 
supplies of fresh and salt water. This has been a 
matter of considerable concern in arranging for 
establishment of a third laboratory on the west coast 
to complement requirements of water laboratory 
facilities at the Vancouver and Nanaimo Stations, and 


become the centre for west coast pollution research. 


i) cont'd, 
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Such an establishment presumably would provide 
information valuable in long-term planning of urban 
and regional development. At the same time the 
region as a whole would benefit from opportunities 


for closer collaboration with universities. 


The Board's role in regional development is at best 

an indirect one consisting mainly of provision of 
scientific advice to the Ministry's Resource Develop- 
ment Branch on such subjects as Pacific and Atlantic 
salmon, and scientific direction to exploratory fishing 
operations funded by the Ministry's Industrial Develop- 
ment Service. The Board's modest university grants 
program established to encourage specialized regional 
educational facilities contributes indirectly to 


regional development. 


The question of determining the optimum degree of 
decentralization or regionalization of Board activities 


although no doubt of considerable importance in other 


departments finds little relevance in fisheries research. 


Clearly, regional laboratories to keep in touch with 
reality must be close to or within the general problem 
area. The optimum size of laboratories is a question 

of much greater significance and one which is constantly 
before the Board when plans for expansion are under 
consideration. Improved communications make it possible 
to serve large areas from strongly manned central 
laboratories. Hence further decentralization of 
scientific activities per se, cannot be expected to 


make significant contributions to regional development. 
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Zoi PERSONNEL ASSOCIATED WITH SCIENTIFIC ACTIVITIES 


(a) CURRENT PERSONNEL ESTABLISHMENT 
As of October 1, 1968, the total FRB establishment was 
855. Of these 269 were authorized scientific positions, 
with an actual strength of 231. Details by individual 
laboratory units, by degree categories, including information 


on the number of post-doctoral fellows may be found in 


Appendix VII. 


(b) STAFF WITH ADMINISTRATIVE DUTIES 
It is estimated that there are 21 out of the 231 professional 


staff who devote most of their time to administrative duties. 


(see Appendix VII). 


(c) INFORMATION ON THE PROFESSIONAL STAFF 
(i) Country of Birth. Most of the professional staff 
(55%) was born in Canada, while 80% originated either | 
from Canada, the United States or the United Kingdom. 
The remaining 20% were mainly from continental Europe, 
the Middle East and Asia. For more detailed informa- 


tion on birth place by degree category see Appendix VIII. 


(ii) Country in which secondary education taken. Staff who 


received their secondary education in Canada amounts 
to 60.8%. Over 82% received it either in Canada, the 
United Kingdom or the United States. ( A more detailed 


breakdown by country and by degree held may be found in 


Appendix IX). 


(iii) Country in which highest university degree taken. 
About 58% of the staff received their highest degree 


in Canada. The proportion from within Canada, the 
United Kingdom and the United States is about 89%. 


(see Appendix X for further details). 
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(iv) Number of working years since graduation. Amongst 


(v) 


(vi) 


persons holding a bachelor's degree only, the 

average number of years since graduation (as of 
September, 1968) is 14.0 years; for holders of a 
master's degree 13.2 years; for holders of a doctorate 
13.5 years (details given in Appendix XI). Regarding 
the number of working years employees have been with 
the Board, the figures for holders of bachelor's, 
master's and doctorate degrees average 11.0 years, 10.2 


years and 9.4 years, respectively. (details given in 


Appendix XI). 


Average age of professional employees. Among 


holders of a bachelor's degree the average age is 
37.2 years; for holders of a master's degree 39.1 years; 


for holders of a doctorate 41.7 years. (details given 


in Appendix XI). 


Percentage of personnel able to work effectively in 
Canada's two official languages. Out of a total of 


32 holders of a bachelor's degree only one person 
(3.1%) claimed proficiency in the two languages. 

Among 69 master's degree holders there are 7 or 10.2%; 
while among 134 holders of a doctorate there are 14 or 
10.4%. Disregarding categorization by degrees, the 
total who claim to be able to work effectively in both 
languages is 22 or 9.4%. Of the 22, the mother tongue 
for 4 is French, for 8 it is English and for 10 it is 
still another language. Regionally, exactly half of 
those claiming to be effective in both of the official 
languages are at laboratories west of Montreal. Of the 
total number of professional personnel 119 or 50% 
claimed facility in reading the French language. 


(for further details see Appendix Xl). 
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2.5). (c)acont lds 


(d) TOTAL PROFESSIONAL PERSONNEL: 
1962-68 AND FORECAST TO 1973 


Between 1962 and 1964 the total number of personnel declined 
from 175 to 166. However, from 1965 to 1968 it rose steadily 
to 231. The total establishment (number of positions) actually 
stands at 258, the 27 unoccupied positions being currently 
frozen. In forecasting further growth, it has been assumed 
that the establishment will remain frozen at 258 into 1970 

and that subsequent improvement in the national economy will 
permit growth to proceed at a rate commensurate with that 
predicted by the "PLANNING FOR THE NEXT DECADE" (Appendix III). 
Under these conditions it is anticipated that the scientific 


complement will have reached about 304 by 1973.(see Appendix XII). 


(e) TURNOVER OF PROFESSIONAL STAFF 
From 1962 to 1967 the proportion of personnel who resigned 
from the Board averaged 5.1% per year and ranged from 8.2% 


in 1963 to 3.3% in 1966. (Appendix XIII). 


(£) EMPLOYMENT OF PERSONNEL IN OTHER FIELDS 


(i) twenty-nine or 12.3% of the current professional 
personnel were at one time employed by the private 


sector of industry; 


(ii) fifty-eight of 24.7% reported that they had at one 
time been employed by universities, while 35 or 14.9% 
had teaching experience and 53 or 22.5% had experience 


as supervisors of graduate students; 


(iii) twenty-four or 10.2% had been employed by Provincial 


Governments ; 


(iv) twenty-six or 11.1% had been employed by other Federal 


agencies; and 


(v) those who had at one time been employed by foreign 
countries or by international agencies such as FAO 


amounted to 44 or 18.7%. (see Appendix XIV for details 


by laboratories or regions). 
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2.5. cont'd, 
(g) NUMBER OF STAFF ON EDUCATIONAL LEAVE 


As of October 1, 1968, there was one member of 
the FRB staff registered for a master's degree 


and 4 were registered for doctorates. 


(h) SUMMER EMPLOYMENT OF UNIVERSITY STUDENTS 
From 1962 to 1967 the numbers of university 
students employed by the Board rose from 87 to 


168. For details by laboratories or regions see 


Appendix XV. 


250), EXPENDITURES ASSOCIATED WITH SCIENTIFIC ACTIVITIES 


(a) TOTAL FUNDS EXPENDED BY THE FISHERIES RESEARCH BOARD 


(i) Expenditures by Function 


Total expenditures by the Board in five functional 
categories are provided in Appendix XVI which sum- 
Marizes more detailed information for individual 
years and individual units or laboratories in 
Appendices XVII to XXII. In the six year period 
1962-63 to 1967-68 the total annual expenditures 
averaged $9.28 million, ranging from a low of 
$6.29 million in 1963-64 to more than double this 
figure ($14.5 million) in 1967-68. 

(1) On the average it is estimated that 

64.6% of the expenditures were made 


in INTRAMURAL RESEARCH AND DEVELOPMENT; 
(2) 30.8% in DATA COLLECTION; 
(3) 3.0% in SCIENTIFIC INFORMATION; 


* (6) 1.4% in SUPPORT OF RESEARCH AND 


DEVELOPMENT IN UNIVERSITIES; and 


(7) 0.2% in SUPPORT OF HIGHER EDUCATION. 


* The order of enumeration here and in succeeding paragraphs refers 
to the system recommended in the Senate Committee's GUIDELINE for 


preparation of this Brief. 
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Expenditures by Scientific Discipline 


In fisheries science there is much more interlacing of 
scientific disciplines than appears in the simplified 
presentation in Appendix XXIII. In the preceding 6-year 
period 59% of the total of the total expenditures 


(operating and equipment costs) were made in: 


2(a) The BIOLOGICAL SCIENCES (zoology, ecology, 
physiology, parasitology, genetics, micro- ; 
biology, bacteriology, etc., but excluding 


biochemistry). 


2(e) The field of CHEMISTRY (physical and organic, 
plus biochemistry) the expenditure was 23% 


of the total; 


2(h) OCEANOGRAPHY accounted for 11%; 


2 


(1) ENGINEERING AND TECHNOLOGY accounted for 7%. 


Forecast expenditures for 1968-69 to 1973-74 within 
the above-mentioned disciplines are expected to remain 


proportionately the same as in the preceding 6-year period. 


Expenditures by Areas of Application 


The bulk of the expenditures in the preceding 6 years 


was directed to : 
(4) Application by Canadian FISHERIES; 


The remaining expenditure found application in the 


fields of : 
(3) NATIONAL DEFENCE (oceanography) ; 


(6) TRANSPORTATION (improvements in refrigera- 


tion and storage); and 


(8) NATIONAL HEALTH (pollution research). 
In the Board's own classification of areas of applica- 
tion (see 2.2.(h) above, for further details) the 
current expenditures and 10-year projections are 


apportioned as follows : 
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1967-68 1977-78 
THE ENVIRONMENT 19% 22% 
THE RESOURCE 29% 18% 
INCREASING THE RESOURCE 16% 20% 
HARVESTING § MANAGEMENT 24% 25% 
COMMERCIAL PRODUCTS 12% 15% 


By 1973-74, it is presumed that the transfer of 
emphasis will be at an intermediate stage. The most 
pronounced change in allocation of research effort 
will be in the reduction of work on the RESOURCE in 
favour of work on INCREASING THE RESOURCE and on the 
ENVIRONMENT. To illustrate, it is anticipated as a 
greater appreciation is gained of salmon physiology 


and behaviour at all stages of the life history, a 


foundation will be laid for effective positive measures 


to increase the resource in ways which were heretofore 


impossible for lack of the right kinds of knowledge. 


OPERATING AND CAPITAL FUNDS EXPENDED BY UNITS 
(RESEARCH ESTABLISHMENTS) 


Total expenditures for the period 1962-63 to 1967-68 are 
shown in Appendix XXIV. For summary purposes Appendix XXV 
shows the total (operating and capital) expenditures 
consolidated and averaged by major regions -- Atlantic, 
Central-Arctic, Pacific. In this presentation research 
grants and scholarships, operating costs of the Office of 
the Chairman and costs incurred by the Office of the Editor 
are combined under "Headquarters''. Average expenditures in 
the succeeding 6 years will have to be higher than in the 
past 6 years if the Board's planned objectives are to be 
met. Proportionately lower expenditures will be made on 


the west coast in favour of a substantial increase in the 
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Central-Arctic region (primarily for the construction and 
development of the Freshwater Institute at Winnipeg). 
Construction of a new laboratory at St. John's, Newfoundland 
and provision of increased water laboratory facilities at 
other east coast research establishments account for 


increased emphasis in that region. 


EXPENDITURES ON EDUCATIONAL LEAVE 


In 1962-63 there were two employees on educational leave 

and the Board's expenditure in this connection was $7,900. 

In 1968-69 the number of individuals on leave had increased 
to five and expenditures were $33,000 (Appendix XXVI). Some 
of the Board's laboratories are located in or near university 
cities, and some employees have been granted permission to 
take certain course work during or after regular working 
hours. Here there are no direct expenditures by the Board 


to further education of staff. 
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Pe, ife POLICIES RELATED TO RESEARCH ACTIVITIES 
ee re ee REV ELLE 


(a) UNITS CONCERNED WITH INTRAMURAL RESEARCH ACTIVITIES 
REMARK ACTIVITIES 


(i) 


Selection, initiation and monitoring of programs 


In Section 2.1.(c) of this Brief it was mentioned 
that proposals for research develop in numerous 
ways. Most arise at the regional laboratories 
where the Director prepares an outline of a pro- 
gram (with anticipated costs) for presentation 

to the Chairman of the Board. Other program 
proposals may come directly to the Chairman from 
the Ministry, from industry or from other sources 
outside the Ministry. The programs are then 
referred to the appropriate Regional Advisory 
Committee where the relative merits of new pro- 
grams versus those already in existence are 
debated. The outcome of the discussion and of 
staff studies where necessary is a proposal to 
the full Board, usually emphasizing programs 
which are new and those which might be modified, 
reduced or reoriented, together with indications 
of the priorities, Here the programs are con- 
sidered in light of the Board's general policies 
and principles. Recommendations are then directed 
to the Executive Committee for consideration in 


light of financial directives from the Treasury 


Board and selections are made from the list of 


priorities of those programs most likely to be 
effectively executed within the limitations of 
funds available. From there the Chairman of the 
Board, on behalf of the Executive Committee, 
issues the directives to the regional laboratory 
directors, Monitoring of the progress of approved 
programs is conducted at two levels - first by 
annual review of progress by program heads with 
the laboratory director and subsequently with the 


Regional Advisory Committee. 
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Process of establishing and implementing priorities 


(1) Establishment of priorities between programs 
and projects is a most arduous one, even at the 
regional level. There are no easy answers to be 
found in benefit/cost analysis, principally because 
the benefit, even if measurable in dollars, can be 
determined with accuracy only after the program has 
reached its research goal and passed to branches 

of the Department for application. Some of the 
programs are closely tied to the Ministry's involve- 
ment in establishing sovereignty claims on resources 
which are in danger of being depleted by foreign 
nations. The results of scientific research on 

such matters provide important assistance to the 
Department, However, the monetary benefit of such 
assistance is more hazardous to determine since it 
is difficult if not impossible to determine the 
relative roles which scientific evidence and 
political pressure play in reaching international 


agreements. 


(2) By and large, it is recognized that the pro- 
fessional advisers (program heads, laboratory 
directors and headquarters specialists) are the 
technical experts, if only because they are faced 
with problems year-round. Members of advisory 
committees by contrast, can devote no more than a 
few days per year to their responsibilities. The 
professionals are in the best position to make 
informed guesses as to which project within a 
general program is most likely to yield results 
of practical benefit. The broad view of Board 
Members (including representatives of the Depart- 
ment) provides the necessary perspective in 


assessing the needs of industry, government and 
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science in general, It is through the chain from 
the laboratory to the Regional Advisory Committee 

to the Board that the research requirements can be 
brought together to establish priorities in light 

of the welfare of the nation as a whole. Here again, 
because of markedly different conditions prevailing 
in fisheries from region to region there are grave 
difficulties, taxing the judgment of the Board to 
the utmost, in ranking programs in order of their 
potential economic contribution to the national 


productivity. 


(3) At all stages in the deliberations on priorities 
(laboratory level, Regional Advisory Committee, etc.) 
there is continuous input by the Office of the 
Chairman, At the same time this office is in close 
touch with Treasury Board officials to determine 
general guidelines on expenditures, to conduct an 
annual program review in light of long-term objectives, 
and to seek approval in principle for special projects. 
The parallel processes of consultation between the 
Office of the Chairman and the Board and between the 
Office of the Chairman and Treasury Board clear the 
way for the Executive Committee to determine precise 
allocations of funds, These of course are still 


subject to change until approved by Parliament, 


Network methods to plan and monitor programs 


The Fisheries Research Board to date has not used 
any of the network methods in the planning and 


monitoring of programs. 


Contracts in support of intramural programs 


In areas of Board responsibility, the policy has been 
to contract for jobs which can be done better by 


outside agencies or individuals. Between 1962 and 1967, 
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2.7.(a) (iv) cont'd, 


37 contracts were signed, mainly with universities 
(27) but also with individual specialists (8) and 
other research agencies (2). Enumerating these 

has had to be somewhat arbitrary in view of the 
fact that within this period the Board began intro- 
ducing its program of university grants (see 
Section 2.3.(a)) and prior to 1965-66 grants were 
not always clearly separable from contracts. The 
allocations and purposes are provided in Appendix 


XXVII, and summary total expenditures are as follows: 


1962-63 $22,900 
1963-64 $15,300 
1964-65 $43,900 
1965-66 $13,000 
1966-67 $47,000 
1967-68 $89,000 
1968-69 ($89,000 - forecast) 


(v) Funding of extramural research programs 


The policy of the Fisheries Research Board con- 
cerning university research programs has been 
generally outlined in Section 2.3.(a) and is more 
specifically covered in Appendix II. Broadly, the 
objective is to provide a System of university 
Support of a distinctive nature, which will not 
duplicate other federal programs, and which will 
complement and assist the Board's research by 
establishing a suitable environment for University/ 


Fisheries Research Board cooperation, 


(vi) Shifts in emphasis 


Shifts in resources from one FRB research program 
to another are of common occurrence and always 
under consideration. A case history to illustrate 
the method may be drawn from the Board's program 
review for 1969-70, In light of Treasury Board's 
directive to restrict expenditures to the same 


level as in 1968-69, there was no other course but 
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to reduce or eliminate certain programs in order 
to provide resources for urgently needed investi- 
gations. For example, personnel and funds are 
being shifted from groundfish research in the 
Atlantic to support expanded programs on Atlantic 
salmon and herring. High seas tagging of Pacific 
salmon has been at least temporarily abandoned in 
favour of investigations aimed at expanding the 
resource base of Pacific salmon (such as enhancement 
of the resource by artificial propagation). Other 
reductions, such as in Arctic fisheries work and 
in physical oceanographic studies off the Atlantic 
coast are being effected to permit increased 
biological research on North Atlantic whales in 
view of impending international negotiations, and 
to allow for increased biological oceanography in 


the Atlantic. 


Communication of results 


The most usual procedure for communication or trans- 
ferring of intramural and contracted extramural 

results to potential users is bymeans of several kinds 

of publications. These are described in Section 2.8. 
below. However, results are also communicated orally 
through formal or informal meetings. For example, on 

the Pacific coast there is a Herring Management Committee 
consisting of representatives of FRB and the Department 
which meets at irregular intervals with delegates from 
the fishing industry to discuss new biological information 
and its bearing on existing or proposed management pro- 
cedures. A similar committee meets annually to consider 
scientific evidence in light of the requirements for 
management of the Skeena River salmon fisheries. From 
time to time there are informal meetings with industry 


representatives to discuss the prospects for expansion 
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2.7.(a) (vii) cont'd. 


or development of new fisheries, or to provide fore- 
casts of fishing success where fisheries for some 
species are affected by large annual variations in 
abundance, At some technological stations liaison 
officers make visits to fish plants to acquaint 


processors directly with new techniques and discoveries. 


(b) UNITS EXCLUSIVELY CONCERNED WITH 
EXTRAMURAL RESEARCH ACTIVITIES 


There are no Board activities exclusively concerned with 


extramural research activities, 


28s RESEARCH OUTPUT 
(a) PATENTS ARISING FROM RESEARCH ACTIVITIES 

The FRB is not in the business of inventing things which can 
be patented, Occasionally, and sometimes quite by accident, 
there is a development which in the eyes of the Board might 
fall into the hands of a manufacturer bent on profiting by 
the invention at the expense of the Canadian fishing industry. 
Appendix XXVIII lists the few patents which have been acquired 
since 1962. None has produced appreciable income for the 


government, 


(b) BOOKS AND JOURNALS ARISING FROM RESEARCH ACTIVITIES 
(i) The Office of the Editor of the Fisheries Research 
Board, with its headquarters in Ottawa, is responsible 
for production of the Journal of the FRB, This 
publication with its predecessors has been continuous 


since 1901, 


(ii) The FRB Journal contains scientific articles con- 
cerning aquatic organisms, environments, technological 
accomplishments which are relevant to Canada and its 
fisheries. So popular has the Journal become as an 


outlet for scientific discovery, it is now published 
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once a month, instead of quarterly as was the case 
a few years ago. As an example of the growth, 205 
articles were published in 1967 as opposed to only 
80 in 1962. There has been a steady increase in 
the number of authors from fisheries agencies, or 
universities outside the Board. (See details, 


Appendix XXIX). 


Another important series of publications is the 
Bulletin of the Fisheries Research Board, which is 
published at irregular intervals, but nevertheless 
has increased from 5 issues in 1962 to 11 issues in 
1967. The Bulletins in contrast to the Journal 
articles are intended to be comprehensive in coverage 
of fairly large topics. Some of these are purposely 
written in a non-technical style to meet the needs 
of people in industry, lower level educational 
institutions, etc. (See Appendix XXIX). Board 
scientists also publish papers in non-Board publi- 
cations, many of which have high international 
reputation. Since 1962 the numbers of such publi- 
cations have varied from 57 to 125 per year. These 


outside publications are each year reproduced and 


bound in a Study Series. 


Starting in 1967 the Office of the Editor estab- 
lished a separate series for articles which contain 
little contribution to new knowledge but are designed 
to synthesize and interpret the accumulated results 


of past FRB research, In that year the numbers of 


interpretive articles amounted to 75. 


The Board also publishes an Annual Report and a 
biennial Review of investigations. These are written 
to meet the needs of parliamentarians, and others who 
wish to keep broadly informed on the progress of FRB 


research, 
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OTHER KINDS OF REPORTS ISSUED BY 


(i) 


(iii) 


THE BOARD AND ITS LABORATORIES 


During the 1962-67 period, 135 Circulars were issued 

to industry, These cover a wide range of subjects 

from results of exploratory fishing, results of 

tagging studies (in which fishermen show much interest), 
forecasts of fishing success, reports on herring 


spawning, etc. 


To keep pace with the rate of collecting and rough 
processing of data, it has been found helpful to 

record great varieties of information in a Manuscript 
Report Series. These documents (multilithed) have 
restricted distribution to libraries of other Board 
Stations and to Board Members, Occasionally, copies 
are released for use of interested persons outside 

the Board. For various reasons these are not suitable 
for formal publication, but eventually the information 
consolidated from them appears in publication. Between 


1962 and 1967, 355 Manuscript Reports were prepared. 


In 1967 a new series Technical Report Series was 
initiated and 40 issues were put out that year. These 
multilithed reports have wider circulation than the 
Manuscript Reports because of the desirability of 
keeping scientists elsewhere abreast of current develop- 
ments, Like the Manuscript Reports, however, they are 
Still regarded as sub-publications. Both kinds of 
reports serve a useful purpose not only for the quick 
dissemination of scientific results but also are useful 
as a reference in formal publications (thus cutting down 
substantially the amount of basic tabular data which is 


So costly to reproduce in formal publications). 
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CONFERENCES AND OTHER VEHICLES FOR REPORTING RESEARCH OUTPUT 
In connection with the Department's and Board's involvement 
in international fisheries conventions, there is occasion to 
convey results of scientific investigation to extra-mural 
groups (scientists of other countries). In addition, there 
are frequent conferences with industry, through special 
committees established jointly by the Board and Department, 
Lectures are arranged annually, in some instances through 
university extension departments, to enable direct presen- 
tation of results to fishermen and industry people. From 
time to time in cooperation with universities special 
symposia are arranged with invited participation from widely 
scattered extra-mural groups. Finally, most of the Board's 
laboratories hold an "'open-house'' once every 2 or 3 years. 
Some of these attract large numbers of visitors not only 


from the industry but the general public. 


TRANSFER OF FOREIGN SCIENTIFIC DATA TO EXTRA-MURAL GROUPS 

The only area in which this particular kind of communication 
might apply is in the Board's Translation Series. To the 

end of 1967 it contained 960 English translations of 
scientific articles. Most of the requests for translations 
originate with FRB scientists and the work is usually carried 
out by federal government translators. The list of trans- 
lations is widely distributed annually and through this, 
scientific personnel of extra-mural groups (inside and outside 


Canada) may make use of the translated material. 


FRB EMPLOYEES WHO HAVE MADE IMPORTANT CONTRIBUTIONS ELSEWHERE 
A total of 48 FRB employees had opportunity to train them- 
selves in specialized fields while employed with FRB and sub- 
sequently left and made important contributions to their field 
elsewhere. This number includes individuals who, subsequent 


to their contribution elsewhere, returned to FRB (Appendix XXX). 
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RESEARCH TEAMS 

Research teams which emerged during the 1962-67 period with 
unique and valued abilities in important fields are of two 
kinds -- those arising from decisions to focus intra-mural 
attention on a particularly important problem and those of 
an extramural nature stimulated by FRB contract support: 
(e.g. to universities). At least 12 team-research projects 
are in existence at FRB laboratories, with two others at the 
University of Toronto and University of British Columbia. 


(Details of these projects are given in Appendix XXXI). 


UNIQUE OR VALUABLE RESEARCH TOOLS, FACILITIES 
OR PROCESSES ADDED OR DEVELOPED SINCE 1962 
a 


(i) Laboratories 

The Marine Ecology Laboratory was established at the 
Bedford Institute in Dartmouth with the inclusion 
of a water laboratory. Laboratory expansions were 
made at the Halifax Station and at the Freshwater 
Institute in Winnipeg. A large addition to the 
Nanaimo Station is under construction, while water- 
front property in West Vancouver has been acquired 
in anticipation of needs for further laboratory 


facilities on the west coast, 


(ii) Vessels 
In the years since 1962, the Board had two 
moderately large research vessels constructed -- 
the 170 ft. G.B. REED operating out of Nanaimo, 
B.C. and the 130 ft. E.E. PRINCE out of St. Andrews , 
N.B. In addition, several smaller vessels were 
commissioned, the largest of which was the 54 ft. 
CALIGUS for early sea life studies of Pacific 
salmon, The Vancouver Station constructed an 


experimental barge for testing construction 


materials for fishing boats and handling of fish. 
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(iii) Equipment 
Among major items of equipment acquired since 1962 
are the mass spectrometers located at the Halifax 
and Vancouver Stations; experimental refrigeration 
equipment at Winnipeg and St. John's; fish thawing 
equipment at St. John's. At Nanaimo unique equip- 
ment in the form of respirometers were designed and 
constructed for the purpose of conducting studies 


of metabolic processes of salmon, 


IMPACT OF SCIENTIFIC ACTIVITIES AND RESEARCH OUTPUT 


As indicated above, 2.8.(b), the Journal and Bulletin series 

of the FRB are the main vehicles for dissemination of scientific 
information. The former has a long and honourable history and 
is today the largest journal of biological sciences in Canada 
and one of the world's leading publications in aquatic science, 
Its growing subscription list and the growing number of outside 
contributors attest to its world recognition and impact in the 
advancement of scientific knowledge. The impact which FRB 
scientific research activity and output has on the economic 
development of Canada is not easy to measure but nevertheless 
it is considerable. Among dozens of positive achievements 

(a few of which are listed under Section 2.10. below) the 

Board has more than justified its existence in many sectors of 
the economy. Technological innovations such as refrigerated 
seawater, discovery of new fishing resources and development 
through chemistry of new products are tangible examples. Less 
tangible, however, are the benefits derived from increased 
knowledge of the biology of various species. For example, let 
us examine the valuable salmon resources of the Pacific. There 
is no doubt that increased knowledge provided by FRB activities 
has been of valuable assistance to the Department's management 
program. Furthermore, one might well ask what would be the 
status of the salmon resource today, had scientific knowledge 


been insufficient in the eyes of the International North Pacific 
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Fisheries Commission to prevent exploitation of Canadian 
salmon by foreign nations. There is no doubt that the 
dissemination of scientific information directly to fishermen 
adds significantly to their efficiency otherwise dependent 
only on experience, intuition-and plain luck. An outstanding 
example of this was the Board's efforts towards the end of 
World War II to draw to the attention of fishermen the’ superb 
advantages of the echo-sounder in locating schools of herring 


and other pelagic fishes. 


OTHER INDICATIONS OF RESEARCH OUTPUT 

In 1964, FRB commissioned the National Film Board to prepare 

a film on the high seas research conducted by the Nanaimo 
Biological Station particularly in respect to the studies on 
the high seas distribution and migrations of Pacific salmon. 
This film has been given wide circulation for the benefit of 
educational institutions and the general public, In addition 
special copies were presented to fishermen's organizations and 


fishing industry associations, 


PRM) PROJECTS 


(a) 


SUMMARY OF PROJECTS UNDERTAKEN BY UNITS 
SSE ANSEL IUNE DD 


In the following presentation, projects within programs are 
treated in broad terms and with reference to the whole period 
1962-67 rather than by individual years. While most of the 
programs are of long-term duration, many small projects have 
been completed in the 6 year period (about 1700) and no attempt 


has been made to list them here. 


(i) St. John's Biological Station and 
Technological Unit (Newfoundland) 


The major programs of the Biological Station are 


of a long-term continuing nature having their 
origin prior to 1962, They are concerned princi- 
pally with species which are of present or potential 


commercial importance in the fisheries of the 
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northwest Atlantic with special emphasis on the 
fisheries of Newfoundland. Many of the research 
results are used to fulfill Canada's commitments 
to the International Commission for the Northwest 


Atlantic Fisheries. 


(1) The Groundfish program is the most important 


and has within it research projects on the popu- 
lation biology of cod, haddock, redfish, American 


plaice and several other species of flounders. 


(2) The Atlantic Salmon program was concerned 


primarily with biological studies in the freshwater 
environment. Recently a research project on the high 
seas distribution of salmon was introduced in view of 
the concern about catches of Canadian salmon by 
foreign nationals off Greenland. There is also a 
project involving the transplantation of Pacific 

Pink Salmon to Newfoundland rivers, This project had 


its beginning in 1964, 


(3) Another program of a continuing nature consists 
of studies on Commercial Invertebrates within which 
are projects on lobsters, oysters, squid and marine 


algae. 


(4) Beginning in 1966 an extensive program on Herring 
was initiated to provide biological background for 
development and management of the now burgeoning purse- 
seine fishery for that species. Another project con- 
cerns the Capelin (a member of the smelt family) which 
is of minor industrial importance at the moment but 


possesses great potential, 


(5) In support of the marine studies a Hydrographic 


project provides monthly or seasonal observations of 
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temperature and salinity structure overlying the 


Grand Banks and other important fishing grounds. 


(6) The Technological Unit investigates methods 
of handling and storage of fish. This unit has 
engineered new ways of freezing and thawing fish, 
and improved systems that produce commercial 
products with better chemical, taste, flavour and 


sanitary characteristics. 


Marine Ecology Laboratory (Dartmouth, N.S.) 

This laboratory, originally a branch of St. Andrews, 

was given independent status in 1965 and a new, 

expanded study of the processes underlying marine 
production was begun. Emphasis in the research ‘is 

being placed on increasing knowledge of the structure 
and dynamics of the environment and biological resources, 


and the effects of these characteristics on harvesting 


of the resources. The main projects concern: 


(1) Environmental studies of marine circulation; 
physical, chemical and biological properties of sea- 
water and bottom sediments, and changes brought about 


by human interference. 


(2) Resource evaluation particularly of bottom 
dwelling animal communities. A sub-unit at Malpeque, 


P.E.I. specializes in oyster research. 


(3) To aid in the harvesting of resources studies 
are being made of the schooling behaviour of fishes, 
and electronic sonic equipment is being developed to 


count fish. 
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Halifax (Technological) Laboratory (N.S.) 


The program in Atlantic technology (physiology, 
biochemistry and nutritive value of marine and 
freshwater organisms, and how they may best be 
utilized through preserving, processing, storage 
and distribution) is carried out at the Halifax 
laboratory and its technological sub-unit at 

St. John's and station at Grande-Riviére. Some 
projects are carried out in commercial plants. 
The program is centrally coordinated and concerns 


mainly: 


(1) Improving or preserving quality of fresh 


and frozen fish and shellfish through studies on 
rancidity, flavour changes, techniques of freezing 


and the use of radiation and chemical preservatives. 


(2) Manipulation of the resource by detection and 


prevention of diseases of fish and shellfish; con- 
trolling mortality and infection in lobsters; diagnosis 
of diseases in hatcheries; investigation of reproductive 


and other hormones of fish and shellfish. 


(3) Freeze-drying of fish products, and cost analysis 


of fish protein concentrate. 


(4) Biochemistry of fish and shellfish including 


chemical analysis of marine oils and seaweeds. 


St. Andrews Biological Station (N.B.) 


Research at this station is generally aimed at providing 
information applicable to sound management and full 
utilization of marine and freshwater resources available 
to Maritime fisheries. Here again, most of the programs 
are necessarily of a long-term nature and have been in 
existence throughout the 1962-67 period. The main pro- 


grams and the projects associated with them are as follows: 
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(1) Environmental studies including effects of 
pollution by mining and pulp mill effluent and effects 


of sedimentation on bottom organisms. 


(2) Investigations of the resource involving 
exploration for new fish stocks and new fishing areas; 
population studies on these stocks as well as on stocks 
of fish, lobsters and scallops being subjected to 
exploitation, Assessment of resources of groundfish, 
surface fish (herring, mackerel, swordfish, etc.), and 
Atlantic salmon with special emphasis on early life 
history in freshwater, including effects of pesticides 


on survival, 


> 


(3) Study of methods for increasing the resource of 


such valuable species as lobsters and salmon, 


(4) Harvesting efficiency in such areas as the study 


of fish behaviour, effects of restricted and unrestricted 


fishing and improvements in the efficiency of fishing. 


(5S) Studies of utilization in respect to optimum 
procedures for harvesting and holding species after 


capture, 


(v) Grande-Riviére (Technological) Station (EQS) 


At this laboratory, which is under the administrative 
supervision of the Halifax Laboratory, research is 

being directed to non-bacterial factors that contribute 
to rapid deterioration of fish and shellfish. Protective 
coatings for frozen fish products have been developed 

and new drying methods for processing cod steaks are 


being explored, 


(vi) Arctic Biological Laboratory (Ste. Anne de Bellevue, PQs) 


This station is responsible for marine, freshwater and 
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anadromous fish studies in the Canadian Arctic and 
subarctic, and for aquatic mammal research in our three 
oceans. Associated studies deal with the factors 
limiting production of aquatic fauna, The major pro- 


grams are as follows: 


(1) Environmental studies such as the bearing of 
chemical constituents on plankton production in Great 
Bear Lake, and the process of mixing of Arctic marine 


waters with those of the Atlantic and Pacific. 


(2) A program of exploration to identify and define 


the distribution of marine and anadromous fishes. 


(3) Fish population studies on the abundance of species 


in marine bays, rivers and lakes of the Arctic area, 


(4) A Harp Seal program has been in existence for 17 
years for the purpose of developing a sound biological 
background for management of the now controversial 
sealing industry of the Gulf of St. Lawrence and north- 


western Atlantic. 


(S) Population studies on other mammals involve 


determination of the abundance of grey seals, fur seals, 
sea-lions and white whales with the view to establishing 
a basis for rational exploitation or measures for control. 
Data on fur seals form part of Canada's commitment to 

the International North Pacific Fur Seal Commission, 
Information, likewise required for management purposes 
and use by the International Whaling Commission, is 
collected on the large whales of the North Atlantic and 


North Pacific. 
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Freshwater Institute (Winnipeg, Man.) 


The Freshwater Institute was established on the campus 
of the University of Manitoba in 1966. The Institute 
includes the staffs of the former London Biological 
Station and Technological Unit. It has major respon- 
sibility for Board research related to Canada's inland 
lakes and rivers and their fishery resources, There 


are three program divisions: 


(1) Eutrophication. A multi-discipline fundamental 
research on mechanisms and processes of biological 
production and decomposition in lakes with emphasis on 
the effects of nutrient enrichment. The developing 
research of this section is part of a coordinated 


Canadian program dealing with the problem of pollution 


on the Great Lakes. 


(2) Fisheries Technology. Provision of scientific 

and technical information for development of the most 
effective utilization of freshwater fishery products, 

The program involves fundamental and applied biochemical, 


chemical, microbiological and engineering studies. 


(3) Fish Population Dynamics. Studies of the life 


history, population dynamics and ecology of freshwater 


fishes and the fish production capacity of lakes. 


(viii) Vancouver (Technological) Laboratory (B.C.) 


The laboratory, located on the campus of the University 


of British Columbia, emphasizes: 


(1) Partial freezing of groundfish in salt-fortified 
refrigerated sea water to improve quality; conditions 
responsible for postmortem development of "chalky" 
halibut; studies on the organism causing botulism in 


fish products; quality control in canned salmon; 
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desiccation of frozen fish; reactions of muscle 
proteins with products of fat oxidation; preservation 
of herring for reduction and anti-oxidant treatment of 


herring meal intended for bulk storage. 


(2) Biochemical studies on live salmon includes 
studies of maturation and migration of smolts; effect 
on their tissues of feeding maturing sockeye salmon as 
part of a general study of post-spawning survival; mode 
of action and purification of certain protein hormones 


related to spawning migration, 


(3) Biochemical classification of fish by means of 
muscle or haemoglobin protein patterns; chemical 

systems responsible for postmortem control of carbo- 
hydrate metabolism in fish organs, and breakdown of 


muscle fats (rancidity); chemistry of fish flavours. 


Nanaimo Biological Station (B.C.) 


The Nanaimo Station is the largest of the Board's 
laboratories, being involved in various aspects of 
research on salmon, herring, groundfish, crabs, shrimps, 
other invertebrates; environmental research on natural 
oceanic phenomena as well as the growing problems of 
Marine and freshwater pollution. Most programs 
originated prior to 1962 are designed to provide a 
sound basis for management or such other action as may 
be required of the Department of Fisheries, The main 


program divisions are: 


(1) Salmon investigations which involve identification 
of stocks and forecasting of abundance of salmon in 
approaches to major river systems like the Skeena; 
cooperation with the Department in assessment of escape- 
ments, and effectiveness of natural and artificial 


spawning channels; study of the hardiness of salmon fry 
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in hatcheries and nature, with evaluation of effective- 
ness of hatcheries for chinook salmon; study of bacterial 
infection of salmon eggs, kidney and other diseases; 
research on the physiology, behaviour and genetics, and 


the parasites of salmon, 


(2) Marine fishery investigations to determine the 


causes of and reliable basis for forecasting abundance 
of herring; effects of domestic and foreign fisheries 

on abundance of groundfish with studies of neglected but 
potentially valuable species; population studies on 
shrimps and crabs, and establishment of self-supporting 
populations of Atlantic lobsters in British Columbia 
waters; and studies to determine the biological basis 
for expansion of the oyster industry and more efficient 


utilization of clams and abalone. 


(3) Oceanographic programs involving studies of primary 


and secondary (zooplankton) production in the open ocean 
and in the Strait of Georgia; relationship of surface 
water variations to fluctuations in abundance or availa- 
bility of fish; plankton production and its relation to 
feeding habits of fish; and effects of tides and Fraser 
River discharge on circulation within the Strait of 


Georgia. 


(4) Pollution studies involving the monitoring and 
assessment of the extent of pollution by pulp mills, 
domestic sewage systems and waste from other industrial 


enterprises. 
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SIGNIFICANT COMPLETED PROJECTS 

For present purposes an attempt has been made to classify 
projects in the terms requested -- namely "basic research", 
“applied research" and "development". In actual practice, 
however, FRB, being mission-oriented, conducts little "basic 
research'' (i,e. a generalized search for knowledge without 
specific application in view). Emphasis has been placed on 
those achievements which had a fairly direct bearing on the 
fisheries. However, as members of the scientific community 
at large, FRB scientists have in many cases achieved inter- 


national status as leaders in their chosen fields of science. 


(i) Achievements in "basic" research 
(1) Contribution to general scientific knowledge. 
The Journal of the FRB is today the largest journal 
of biological sciences in Canada and one of the 


world's leading publications in aquatic sciences. 


(2) Physiology of salmon. Detailed understanding 


of energy expenditures of migratory adult salmon, 
rates of sexual development and other phenomena have 
provided the basis for determining the biological 
consequences of installation of power dams, flood 


control dams and other obstacles. 


(3) Salmon chemosensory studies. Demonstration of 


repellents from predators (including man) and partial 


characterization of homestream water materials. 


(4) Important text books. A number of FRB personnel 


have received tribute for text books which are now 

in common use in educational institutions and in 
fisheries laboratories around the world. Recent books 
cover such topics as the fishes of the Atlantic coast 
of Canada, methodology in the study of primary pro- 
duction in the sea and methodology of assessing the 


dynamics of exploited fish populations. 
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(5) Species and population identification, 


Physical characteristics supplemented by critical 
examination of enzymes and isoenzymes to distinguish 


fish populations, FRB has become a world leader in 


use of electrophoretic techniques of identifying 


species and populations from muscle and blood protein 


characteristics. 


Achievements in "applied" research 


(1) Assistance to government. With Canada being 
member of no less than 9 international commissions, 
there is heavy demand for scientific knowledge to 
formulate Canada's position in critical international 
negotiations, FRB has performed a very valuable role 
in supplying information and advice required for 
drafting of conservation measures, For example, 
definition of the high seas distribution of Canadian 
Pacific salmon has put the government in a position 
where it can be alert to consequences of any alteration 
in the existing treaty with Japan and the United States 
or interloping nationals of other countries, Another 
example is the joint United States-Canada research 
which solved the problem of controlling sea lampreys 


in the Great Lakes. 


(2) Refrigerated seawater. FRB scientists recommended 
application to transport and holding of fish, resulting 
in substantial economies for salmon industry. Potential 


recognized by other segments of the fishing industry. 


(3) Plant engineering services. Assisted industry in 


layout of production lines, cold storage areas, etc. 

A fillet machine has been developed for production of 
fillets of uniform thickness. Also unloading pumps 

have been developed through close cooperation of FRB 
scientists and industry to provide for rapid, non-damaging 


unloading of larger fish such as salmon from vessel holds. 
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(4) Fish protein concentrate. Fundamental FRB work 


on methods of extracting lipids from cod muscle led 

to development of a process producing FPC superior in 
quality to that produced by parallel research in other 
countries. Process adopted by scientists in the U.S.A. 


and commercial production in Canada is imminent. 


(5) Product quality. In addition to 2 (above), other 
exclusive FRB accomplishments in improvement of fish 
quality include preservation of chilled fish with 
antibiotics, demonstration of the merit of aluminum 
pen boards for use in storing of fish in vessel holds, 
demonstration of brine-spray freezing and insulation 
techniques which have been adopted by industry in a 
number of tuna vessels. Also FRB pioneers use of 


ultrasonics to determine fish quality in certain species. 


Achievements in development 
(1) Scientific exploration. In several areas results 


of FRB discoveries of previously unexploited resources 
has led to significant increases in production: Atlantic 
and Pacific shrimps; Atlantic redfish, haddock and deep 
water cod; Arctic char and other northern fishes; 


American plaice and other species, 


(2) Forecasting. Far reaching benefits to industry are 
provided by forecasts of fishery opportunities, as well 
as hazards. Examples: Techniques have been developed 

to forecast inshore abundance of squid in Newfoundland; 
results of long-term research have been successfully 
applied to management of Skeena River salmon stocks; 
forecasts of timing of oyster spat-fall enable oyster 
growers on the Pacific coast to maximize their spat 
collections; and identification of organism responsible 
for paralytic shellfish poisoning has enabled predictions 


of occurrence on the Atlantic coast. 


2733 


2734 Special Committee 


2.10. EFFECTS OF SCIENTIFIC ADVANCES ON CURRENT OPERATIONS 
(a) FORECAST OF EFFECTS OF CHANGES IN TECHNOLOGY 

(i) The Board's own advances in the improvement of holding 
(freezing) facilities aboard vessels have opened the 
door to Canadian participation in fisheries for tuna 
and other tropical fishes. At the present time 
relatively few vessels are involved, but perhaps over 
the next decade further developments will improve 
Canada's competitive position in the tuna fisheries, 
thus diversifying her production and reducing depend- 
ence on heavily fished resources close to home. The 
economics of such ventures have yet to be properly 
tested, but should the fisheries expand to distant 
waters, scientific (biological) support would likely 


be sought by government and industry. 


(11) Technological developments during the past two 
decades, specifically the enormous growth of well 
equipped mothership factory operations by foreign 
nations, have placed great strain on the fisheries 
resources of the Atlantic and Pacific coasts of 
Canada. Although Canadian vessels are being 
modernized for increased efficiency, they are, for 
the time being, in a poor position to compete with 
nations operating from a lower economic base. It is 
expected however that, as the abundance of resources 
dwindle, the economic advantage will swing in favour 
of such nations as Canada which are close to major 
areas of production and able to operate at lower 
cost from shore bases rather than from factory ships. 
Thus, over the long term it is likely that reduced 
participation by other nations will permit Canada to 
assume greater control of the fisheries resources off 
her coasts and in the process make more effective use 


of fisheries science in the management of these resources. 
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This presupposes that current international diffi- 
culties in reaching agreement on the utilization 
and sharing of resources will continue to hinder 


rational, scientifically-based exploitation, 


Canada's current disadvantage in relation to foreign 
fishing fleets stems in part from the economic pro- 
blem of exploiting high volume species of low unit 
value. In some quarters it is believed that the 
recent technological break-through in production of 
fish protein concentrate (FPC) will open the door to 
greater economic return from certain species now 
fished (e.g. herring) and at the same time bring into 
production species which currently have little or no 
market value (capelin, sand launce, grenadiers, 
dogfish, etc.). Such a development would most 
certainly create additional demands for the scientific 
information needed for rational utilization. However, 
there are nutritionists who maintain that FPC may 
never be able to compete effectively with other sources 
of supply as a protein supplement on the domestic market 
and that the prospect of strong market demand from the 
under-nourished peoples of the world requires 
examination of the total nutritional requirements. 

It is argued that where protein deficiency occurs, 

it is usually accompanied by caloric deficiency, and 
correction for the former alone, by extensive use of 
FPC, will not relieve malnutrition except in the case 
of very young children. If the caloric requirements 
are met by consumption of grains and other carbo- 
hydrates, there would be no need for additional protein. 
In any event, if forecasts of population growth are 
reliable, it can be anticipated that the demands for 
fish and other marine products will call for still 


further expenditures in fisheries science. Technological 
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discoveries which would enable economical utili- 
zation of animals such as zooplankton will reveal 
the inadequacies of biological investigations which 


heretofore of necessity have been concentrated at 


higher levels in the pyramid of animal numbers. 


POSSIBLE IMPROVEMENTS IN EFFECTIVENESS OF RESEARCH 
DUE TO NEW SCIENTIFIC OR TECHNICAL DEVELOPMENTS 


Within the past decade the world has witnessed an enormous 
development of electronic computers which have opened the way 
not only to analytical techniques previously considered too 
lengthy or complex to be done by hand, but also to automated 
instrumentation which was beyond the wildest of dreams, 
Fisheries research is only now beginning to take advantage of 
these discoveries, By-products of aerospace science are likely 
to have a profound effect on instrumentation for fisheries 
science. In particular, the developments of principles for 

the remote control of instruments will have a large impact on 
oceanographic support of fisheries research. Currently, 
synoptic monitoring of physical events in the sea, which con- 
trol the distribution and abundance of important fishes, 
involves costly expenditures on ships and manpower. Even then 
the results are far from adequate. Prototypes of remote- 
controlled, anchored buoys equipped with highly complex sensing 
apparatus are now being tested and are likely to find widespread 
practical application in the next decade, These instruments can 
be programmed ‘to make continuous observations of many oceano- 
graphic phenomena, and instructed to report their findings to 
fisheries laboratories via satellite or direct radio communi- 
cation, Under the title.of hydrospace research (as a counter- 
part of aerospace research), rapid advances are being made in 
the development and use of manned submersibles and sea-bed 
laboratories. All of these developments will have impact on 
fisheries science enabling more direct observation and under- 
standing of the biological and hydrographic processes which 
affect man's efforts to make full use of the living resource 


of the sea, 


2102 cont!d. 
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THE TYPE AND SOURCE OF REQUESTS 
FOR SCIENTIFIC OR TECHNICAL ADVICE 


It is fitting under this topic to concentrate attention on the Board's 
concern about the ever-mounting problem of aquatic pollution, Until 
the present, efforts to assess its effects on fisheries and recreational 
opportunities and to develop satisfactory control measures have been 
badly fragmented. Jurisdictional disputes have been but one of the 
obstacles. The Board has long been involved in studies of pollution 
and its effect on fisheries, yet chronic shortages of funds and facili- 
ties coupled with lack of coordination with other agencies have 
resulted in only modest advances, Still, the Board has been able to 
offer at least some guidance to the Department of Fisheries, other 
agencies and industry. The recent establishment of the Interim 
Interdepartmental Committee on Water Programs, with its several sub- 
committees, is recognized as a valuable first step towards coordinating 
the work of federal agencies. In this potentially improved atmosphere, 
the Board is willing to offer its special expertise, recognizing that 
clean water for fish means clean water for man, Coordination and 
expansion of federal and provincial efforts to control or eradicate 


pollution of our valuable water resources is a most vital necessity. 


FUTURE PLANS DETERMINED BY RECENT DEVELOPMENTS 


Plans have already been made to improve on conventional techniques of 
fish population enumeration by adoption of recent technical advances in 
echo-sounders and automated fish counters. A recent break-through in 

the technique of tagging small, juvenile fish promises new rewards in 

the understanding of migrations, homing tendencies and differentiation 

of populations, Greater use of television, video-tape recorders and 
manned submersibles will be made in the study of fish behaviour -- for 
the purpose of improving the efficiency of techniques of capture. New 
advances in the design and efficiency of mid-water trawling gear will be 
adopted to obtain better understanding of the economic potential of 
animals inhabiting the sound-scattering layers of the ocean, Most of the 
Board's stations include in their future plans more extensive use of 
electronic computers not only to free precious man-hours from menial 
computations, but also to explore mathematic models of populations, food- 
chains and’ other complex biological events for the purpose of understanding 


observed phenomena and the roles played by man and nature in limiting 
production from the aquatic environment. 
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APPENDIX I 


Formal agreements with organizations outside 
of Canada regarding scientific activities. 


ule INTERNATIONAL CONVENTION FOR THE EXPLORATION OF THE SEAS 

A forum for international exchange of scientific information 
on fish, fisheries and the environment of the entire North Atlantic area, 
and concerned only indirectly with matters of fishery management. Canada 
became a formal signatory to this Convention in 1966. (Participation : 
Headquarters, East Coast regional laboratories of St. John's, St.Andrews, 
Dartmouth and occasionally the Arctic Biological Station and the Nanaimo 


Biological Station). 


2. INTERNATIONAL COMMISSION FOR THE NORTHWEST ATLANTIC FISHERIES 

An international scientific agency with the responsibility to 
collect scientific evidence for basis of management of fisheries in the 
northwest Atlantic area, upon which the fisheries economy of eastern 
Ghiadatdepends. Scientific information provided through the Canadian 
national section to the ICNAF secretariat and various committees. 
(Participation : East Coast regional Biological Stations of St. 
John's, Nfld., and St. Andrews, N.B., and the Marine Ecology Laboratory, 


Dartmouth, N.S. 


615 INTERNATIONAL NORTH PACIFIC FISHERIES COMMISSION 

A three-nation agency (Canada, Japan and United States) con- 
cerned with the management of North Pacific fisheries and abstention by 
Japan from fishing stocks of salmon, halibut and herring of North 
American origin. Scientific information provided by Canada on high seas 
distributions of salmon, on oceanography, and evidence in support of the 
abstention principle. (Participation : West Coast, Nanaimo Biological 


Station). 


4. INTERNATIONAL WHALING COMMISSION 
A multi-nation treaty calling for scientific investigations 
and regulation of the Antarctic, Pacific and Atlantic whaling operations. 


(Participation : Arctic Biological Station). 
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Sa INTERNATIQNAL NORTH PACIFIC FUR SEAL COMMISSION 


A four-nation commission (Canada, United States, Japan and 
USSR), charged with the responsibility for research and management of 
North Pacific fur seal herds. (Participation : Arctic Biological 


Station). 


6. INTER-AMERICAN TROPICAL TUNA COMMISSION 
A five-nation commission dealing with the tunas of the eastern 
tropical Pacific. (Participation : Scientific advice to Canadian 


Commissioner - on contract pro tem to personnel outside the Board). 


Ds INTERNATIONAL PACIFIC HALIBUT COMMISSION 

A commission established by the United States and Canada to 
conduct biological research on halibut and to recommend to the govern- 
ments such measures as are required for effective management. 
(Participation : Scientific advice from the Nanaimo Biological Station 


to the Canadian Commissioners). 


8. CONFERENCE ON CO-ORDINATION OF FISHERIES REGULATIONS . 
BETWEEN CANADA AND THE UNITED STATES 


Established primarily for the purpose of achieving uniformity 
of fishery regulations where necessary along the Pacific Coast of North 
America. Of several committees only one remains active, the Trawl 
Fishery Committee which arranges for exchange of statistics and scienti- 
fic joint research. The CCFR has not met as such since 1958, but there 


have been frequent meetings since that time to consider ad hoc problems. 


oN COLUMBIA RIVER HATCHERY EVALUATION PROGRAM 

Canada is co-operating with a United States committee for the 
purpose of evaluating the effectiveness of hatcheries in maintaining or 
increasing runs of chinook salmon to the Columbia River. Terms of 
reference have recently been expanded to include coho salmon and other 
river systems in the northwestern Pacific States. (Participation : 


West Coast, Nanaimo Station). 
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10. FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED STATIONS 
——$—$—$—$_—$—————————————— EE UNE TED STATIONS 
Canada is represented on a working committee of this organiza- 
tion, the Advisory Committee on Marine Resources. (Participation : 


Headquarters staff specialist). 


11. THE GREAT LAKES FISHERIES COMMISSION 

The Board supplies scientific information on the biology of 
lampreys to improve effectiveness of control programs and also advises 
on planning and organization of other research projects of mutual 
interest to Canada and the United States. (Participation : Freshwater 


Institute, Winnipeg). 


12. INTERNATIONAL JOINT COMMISSION 


Among problems of joint interest along the boundary of Canada 
and the United States is that of pollution. The Board is one of the 
four Canadian agencies providing scientific research on this subject. 
(Participation : Freshwater Institute, Winnipeg; Headquarters staff 


specialist). 
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APPENDIX II 


Past, Present and Future Relations between the 
Fisheries Research Board and the Universities 


ib IN THE BEGINNING 

The FRB, founded in 1898, was previously known as the Biological 
Board of Canada, For the first quarter century of its existence, the 
researches of the Board were carried out exclusively by Canadian university 
professors, their students, and an occasional outsider, The universities 
had little or no money for research and no facilities of their own for 
aquatic field studies. Moreover, with the possible exception of McGill 
and Toronto, research was not a recognized part of the program of Faculties 
of Arts and Science; they were teaching institutions. Although the research 
copics at the Stations had to be approved by the Board there was little 
restraint, because the Board members were themselves the leading investi- 


gators at the Stations. 


Operations were in summer and those accommodated were reimbursed 
for transportation from the university and provided with board and lqdging 
only, in the residences at St. Andrews or Nanaimo. The work carried out 
by a student could be written up as a graduate thesis. Since there were 
no full-time scientists, there was no question of priorities for vessels 
or equipment. Board-University relations were close and cordial, although 
there were no formal agreements and no direct grants. Perhaps the main 
lesson from these early days was that in the field of environmental and 
resource science the provision of working opportunities is of prime 


importance, 


The first full-time scientist of the Board was the Director at 
St. Andrews, who spent his winters at the University of Toronto, where he 
developed graduate work in marine science and supervised M.Sc, and Ph.D. 
theses, some of which were based on work in the Board's stations. This 
arrangement was unique in Canada and it terminated with the retirement of 


the incumbent. 


After the first World War several developments combined ulti- 


mately to dissolve the partnership. One was the employment of a full-time 
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FRB scientific staff, who were year-round residents at the establishments, 
This introduced the idea of priorities and gradually, without planning, 
the claims of the university visitors to ship time and laboratory space 
receded. The second cause arose out of the policy of broadening the 
Board's work to include technology. The new men in biochemistry and 
bacteriology had as their university equivalents, members of faculties of 
medicine or agriculture who did not ordinarily spend their summers working 
at aquatic field problems. The idea of general food research, which might 
have formed a common link between the FRB and agricultural faculties, has 


never developed in Canada. 


The culminating event arose from the great depression of the 
1930's, During five successive years the Board's appropriations were, in 


thousands of dollars - 


1930-31 $359 
1931-32 $257 
1932-33 $212 
1933-34 $167 
1934-35 $157 


Under this stress the FRB discontinued the acceptance of 
university summer workers under the old arrangements. It has never been 
resumed, and could not be successfully restored in its original form at 


the present time. Consideration must rather be given to new approaches. 


ae A GENERALIZED CASE HISTORY 

With Memorial University the FRB has had a teaching arrangement 
for some years, with rights to offer instruction leading to the M.Sc. 
degree. At Dalhousie, over a period of 40 years, some half-dozen 
cooperative efforts have been set up. At McGill there was an FRB Arctic 
Station. The Toronto professor has already been mentioned. At UBC an 
on-campus laboratory was built and there was a similar teaching arrange- 
ment to Memorial, now fallen into innocuous desuetude. One may also 
recall experiences of the National Research Council on-campus establish- 
ments at Dalhousie and Saskatchewan. All these can be combined into a 
generalized case history which typically proceeds sooner or later, towards 


the decline and dissolution of the compact. 
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The proximity of a Board enterprise to a university campus 
marks the beginning. (No further relation may develop as with the Arctic 
Station near Macdonald College). Often however, the university has 
actively forwarded the project, perhaps by a gift of land etc,, in the 
belief that academic strength will be gained. This is sometimes done by 
the administration without prior approval of the faculty. The faculty may 
then reject any effective collaboration, perhaps on the grounds that the 
point of view of an applied group is unsuitable for the academic world. 
Thus the earliest causes of the partnership death are still-birth and 


strangling in infancy. : 


Usually matters are more favourable and an active joint effort 
begins, The university is interested in extending the range of its 
scientific offerings and increasing its staff at the research level. Some 
Board people are looking for the stimulation provided by graduate students 
with a bias towards aquatic science, and to the enlargement of scholarly 
contacts, and others offer lip-service. There is every appearance of a 


viable bargain from which both parties might derive continuing benefit. 


The serpent can enter this Eden in various guises. A penurious 
president may block the normal university staff development because of the 
strength provided by the outsiders. The government lab may bid for the 
best of a scarcity of graduate students, Faculty members may, with 
increased strength feel there is no longer need for the mundane partner or 
that departmental control, prestige and prerogatives are being compromised 
by developments outside its control. The Board people have usually been 
paid more and often seem to give low priority to formal teaching obligations 
while the full-time faculty are bowed down during term time with elementary 
teaching. As government complacency is matched by faculty irritation the 


resentments grow. 


Typically at this stage one of the principals who shook hands at 
the outset, leaves. His successor, if on the government side, may feel 
that his people are wasting their time with teaching, or even with academic 


contacts, which introduce more new ideas than there is time for him to deal 
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with, If the new man is on the university side he may resent the encroach- 
ment on his prerogatives and on the complete control of his departmental 
staff. In either case the end is in sight; the formal arrangements fall 
into disuse, There may remain some personal and informal relations. The 
university may formally terminate FRB as well as other outside arrange- 


ments and in effect withdraw from resource-based science, 


3. THE PRESENT 

There are not at present any FRB rooms, ships or facilities 
especially labelled and reserved for university use, Few FRB lab facili- 
ties are unique; the Board's uniqueness is the presence of a large multi- 
discipline group of scientists in a particular area with a reasonable 


array of tools. 


The current university ties of some FRB laboratories are as 


Sollows: 


Nanaimo, Three graduate students from UBC and one from Victoria 
doing thesis work at lab. In 1965-66 a complete seminar course 
was organized and given at UBC. Annual assignment of vessels to 
UBC for 2 to 4 cruises of 2-3 days each. Staff serves on graduate 


student committees; exchange of research equipment. 


Vancouver. Two UBC graduate students under partial thesis super- 
vision. One joint project with a UBC staff member, Staff serves 
on graduate student committees; provision of special materials, 
e.g. hormones, Saskatchewan University professor spending a 


sabbatical year at the laboratory. 


Winnipeg. FRB campus laboratory opened September 1966, built by 
University of Manitoba for rental to Board, Joint graduate pro- 
grams under development in several phases of freshwater science. 
Recognition of relationship by University, which has produced a 
unique policy statement: ''Cooperation between Government Organi- 


zations and the University of Manitoba," 
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Developments during the 1966-67 session have included: FRB 
Director is a member of the University Aquatic Biology Research 
Unit, a committee organized by the University to promote 
research and teaching in aquatic biology in three university 
departments, the FRB Institute and the Manitoba Fisheries 
Branch; seminar program jointly sponsored with Department of 
Zoology; three staff members recommended for appointment as 
Honorary Professors by the Department of Zoology; in new 
building being planned there are 10 laboratories designated 

for graduate students and three offices and laboratories for 
visiting scientists; cooperative research program on system- 
atics of fishes underway between University professor and FRB 
scientist. Also two University of Alberta zoology students are 
doing their thesis research at Great Slave Lake with field 
accommodation, facilities and partial supervision provided 


by FRB. 


Ste. Anne de Bellevue. Two McGill students under thesis super- 
vision in lab; material for two other theses obtained through 


FRB summer employment and ship time in Arctic. 


St. Andrews. About 18 recent and anticipated students have 


based theses on work at lab; several others have similarly 
worked at the oyster sub-station at Ellerslie, Eleven staff 
members are honorary Research Associates at UNB, and act on 
examining committees. Student groups from four universities 
have been given brief courses of instruction, Five staff 
members from three universities are doing joint research with 


lab staff, 


Halifax. Two staff members have given series of lectures at 
Dalhousie University. Four graduate students did thesis work 
at lab. A McGill Ph.D, student spent final year at lab. One 
staff member is on the Dalhousie Faculty of Graduate Studies, 
Director has initiated enquiries leading towards a more clearly 


defined relationship. 
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Dartmouth. The founding of the Dalhousie Institute of Oceano- 
graphy was dependent upon the establishment of the Bedford 
Institute of Oceanography, of which the FRB lab forms a part. 
FRB personnel have participated at Dalhousie in the teaching of 
physical and biological oceanography and marine geology, and 
have supervised graduate students from Dalhousie, St. Francis 
Xavier and McGill. Three FRB scientists currently hold 
Dalhousie appointments. Ship time provided to FRB by the Navy 
and time on FRB owned and chartered vessels has been shared with 


Dalhousie and McGill staff and students. 


St. John's. The FRB Director holds an appointment as Professor 
at Memorial and has for 10 years (with assistance from colleagues) 
conducted one graduate course per year on a revolving 4-year 
cycle. This has led to a number of Master's.degrees, currently 

3 enrolled, usually FRB employees. Board staff also participate 
in academic colloquia and in the University extension service. 

A unique feature is the FRB undergraduate scholarships, set up 
some years ago; when established these were the best in the 


University and they have recruited some half-dozen Board employees. 


4. CONDITIONS FOR A DURABLE ALLIANCE 
BETWEEN A UNIVERSITY AND THE FRB 


In any ecumenical movement, whether religious, international or 
FRB-University, the greatest difficulty arises out of the character and 
ambitions of individuals. There are great differences in philosophies, 
attitudes and policies, The rate at which science and education are 
changing makes it imprudent to look more than a decade ahead, and even 
this projection is subject to continuance at the working level, of the 


people who began the arrangement, or replacements of like mind. 


The greatest scientific obstacle is that the government approach 
to science tends to be interdisciplinary, built around environmental 
problems or objects such as fisheries, pollution, water etc. These do not 
interact naturally with the traditional university departments of chemistry, 


physics etc. Canadian universities differ enormously in their readiness to 
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experiment with interdisciplinary science and only a minority are likely 
at present to find administrative and faculty support for working out 


such ventures, 


A practical problem arises out of the need to reconcile the 
government requirement for accountability of funds to Parliament with 
the professor's traditional freedom to choose how he spends his time, 
In the solicitation of major support for university research the issue of 
scientific freedom versus fiscal responsibility is a potential cause of 
irritation which can be partially alleviated by care in the drafting of 
proposals. But as a general trend it appears that academic freedom is 


inversely proportional to apparatus costs, 


In any university there are some faculty members who fear that 
cooperative arrangements with a government agency, while beneficial in 


the short run, have a harmful long-range effect because: 


@ departments may lose their freedom to develop into areas 


which have been preempted by the external research ‘agency, 


> 


e graduate students, attracted by the federal facilities, 


may drift away from the intra-mural departments. 


® as a consequence of the foregoing the quality of the 


faculty may decline, and 


® the administration may postpone development of laboratory 
space and apparatus because of temporary use of federal 


installations, 


In a faculty where views like these are decisive, either by 
reason of the influence or number of their exponents, attempts to develop 


cooperation are unwarranted, 


In the next section there is a statement of FRB policy towards 
joint enterprises with universities. This has been developed out of 


observation of our failures and occasional successes in the past. 
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Similarly some ideas have emerged about university administration and 
faculty attitudes which are likely to contribute to the avoidance of 
failure. While the FRB does not regard academic recognition of its 
participating scientists as an essential part of a cooperative plan, it 
does have some value as an indicator of the level of university 


enthusiasm, 


It would be desirable then, to have from the universities: 


® Acceptance of the idea that there is in Canada a growing 
competition for research personnel between government and 
universities, and that the government laboratories, which 
have a highly qualified staff, should contribute to the 
gradu.te university program. The same is true of expensive 


or unique apparatus and facilities. 


® Development of the field intra-murally., The university 
should acquire independent strength. To use a government 
laboratory as a substitute for proper staffing is 


disastrous to faculty morale, 


« Approximate equality in salaries and adequate free time 
available for research. There is hardly any topic where 
improved communication is needed more than the estimate 
of other people's research time, The non-research 
obligation of government scientists to advise their 
ministries, industry, international commissions, etc., 
is as mystifying to outsiders as is the stretch of up to 
five months when professors do not teach. It is not 
expected that government personnel will take up, during 
the session, a teaching load equal to that of the full 


time university staff. 


@ Formal provision for joint regular consultation about 
matters of common interest. Possible areas of friction 
and personality difficulties require continuous monitoring. 
The ideal of joint research between Board and university 


appointees can be encouraged. 
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C) Understanding that the university should initiate 
academic proposals for direct Board support. These 
should be relevant to the Board's contemporary fields 
of interest, which will vary with the changing frontier 
of science. It is difficult for the FRB, under its Act, 
to accept applications of the formula type: "We have 
n professors, each of whom has x students requiring 
y dollars for equipment and z dollars as stipend, 


Multiplying this out..." 


5. UNIVERSITY POLICY OF THE FISHERIES RESEARCH BOARD 
a OL ARE BUARD), 
By strengthening its association with universities the Board 


expects to gain: 


C) An increase in the supply of high quality graduate 
students oriented towards FRB activities and aware 
of the material and intellectual possibilities of 


employment by the Board. 


C) An increase within the universities of active research 


in fields of interest to the Board. 


® Intellectual stimulus arising out of specialist 
consultation, 
® Direct cooperation on research projects between Board 


and university staff or graduate students, 


Location of Laboratories 
The establishment by the Federal Government of relatively 

expensive research facilities in close juxtaposition to certain univer- 
sities, and the extent to which other universities should be consulted, 
presents a sensitive and difficult problem for the Board. The primary 
obligation of the Board is that of providing physical facilities and 
personnel in the most suitable places to carry out its mandate as estab- 
lished by Parliament, Although there is much to be said for establishing 


laboratories in proximity to universities it cannot be regarded as an 


imperative. 
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According to the FRB Act, a majority of its Board members must 
be scientists who are, in practice, chosen from the universities. This 
brings the university point of view automatically into consideration when 
discussing new installations. In the Board's view the only argument for 
poner) prior consultation, for example through the AUCC, would be where 
a facility was likely to give one university a singular advantage and thus 
place other universities in a poor competitive position, With their strong 
individualities, it may be more difficult for two or three universities to 
cooperate, than for a government agency and a university. The probability 
of success is perhaps inversely proportional to some power of the number 


of participants. 


General Accommodation and Cooperation 


As policy the FRB welcomes visiting scientists and graduate 
students and offers them whatever accommodation, equipment and vessel time 
is available. In current practice there is considerable variability between 
establishments. For the future the Board is ready to explore with univer- 
sity colleagues, proposals leading towards a restoration of the historical 
position, when Board laboratories were, in effect, national assets of the 


scientific community. 


Contracts 
Contracts are initiated by directors of FRB establishments, 

Their purpose is to get work done in areas where the FRB does not have 
full-time staff or competence. Some of these contracts are made with univer- 
sities or university personnel, and there may be academic value attached. 
These contracts are not, however, designed as part of a university support 
program and are mentioned here only because some other federal agencies 
have different arrangements under which contracts are considered to be 


university support. 


Grants 
The major portion of National Research Council support for 
university research is provided through the mechanism of operating grants 


to individual staff members and presumably will continue to be for the 
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future. The Council's judgment is of men rather than of areas of science 

or geographical location. In addition to this general support the Govern- 
ment has decided, from time to time, that certain areas of science are to 

be developed and applied, health for example, or fisheries or pollution. 
Such decisions call for provision of personnel, obtainable by development 

of appropriate areas within universities. New scientific directions require 
new responses from graduate schools, which must be encouraged by the approp- 


riate federal agency. 


The university support funds of the FRB are of the order of one 
per cent of the NRC grants. Such a small sum spread over the academic 
community as individual awards, would be lost. More will be achieved by 
identifying a limited number of proposals relevant to fisheries and offering 
adequate support to these, In resource science, assistance in kind (ship 
time etc.) is often more valuable than the cash part of a grant, Hence 
proximity: to an FRB establishment and intent to make joint use of manpower 


and facilities may be a determining factor in awards. 


It would be a national misfortune if every major university in 
Canada specialized in aquatic science, and a national fraud if all pre- : 
tended to do so. As with the newer branches of emergent science, the study 
of water and its organisms is so costly, both of manpower and equipment, 


that it must develop in a few centers of excellence. The support and 


encouragement of these is a legitimate aim of the FRB. 


Grant applications are judged by a Board committee of FRB with 
a majority of university scientists, Applications are not judged on the 
basis of whether they will directly forward the program of a particular 


FRB establishment, 


Special relations with certain Universities 


It is unlikely that, in an era of science planning, the country 
will feel able to duplicate many large centers for particular researches. 
The example of places like Chalk River will doubtless spread to other 
sciences, If the impact of all branches of emergent science is to become 


available to graduate students some cooperation with universities must be 


sought, 
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Again, by analogy with the newer sciences, it is unlikely that 
a large number of small, scattered installations can offer adequate 
research opportunities, This point of view, so obvious in physics and 
astronomy, is not always recognized in biology where a teaching field 


laboratory is occasionally confused with a research installation. 


Where a university is in proximity to one of its establishments, 
the Board is interested in developing a special relationship the nature 
of which will depend upon local circumstances, and is likely to change 
with time. Where the Board is setting up unique equipment, for example a 
Marine station with holding tanks for live animals, this will be built, if 
possible, sufficiently in excess of FRB needs to provide for university 
workers. The Board will act as housekeeper for the facility either alone 
(comparable to Naples or Plymouth) or, following an agreement, in symbiosis 


with a university (comparable to Friday Harbour). 


Ship-time. The FRB endorses the proposals for allotment of ship 

time to selected universities, as adopted by the Canadian Committee 
on Oceanography, April 20, 1967, and circulated as attachment 10 

of the minutes. Since research requirements vary from small craft 

to the largest ice-breakers, the FRB believes it would be 

inefficient to encourage ownership by each university of a one- 

ship fleet. The FRB will join other members of the CCO in attempting 
to provide a national pool of vessel-time to be divided among users 
on some fair and agreed basis of scientific need. The FRB will join 
other members of the CCO in making representations to the appropriate 


federal authorities concerning the needs of selected universities. 


Teaching. No member of the FRB staff is under an obligation to 
teach. Those who elect to do so, by arrangement with a designated 
university, should lecture or conduct seminars or group discussions 
with graduate students. The normal maximum load is one-half course 
per year or one full course every second year by each FRB scientist 
involved, Lecturing will be taken into consideration in assessing 
scientists for pay action and promotion. Lectures and student 
supervision during regular working hours should be regarded as normal 


duty and no additional remuneration should be necessary. 
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With the concurrence of the laboratory director, facilities 
for research by university staff and graduate students will be 
made available, whether or not the student is a present or 
potential employee of the FRB. The director of the laboratory 


concerned has authority and responsibility for such negotiations, 


FRB scientists may enter into joint or complete supervision of 
graduate student theses, under conditions mutually agreeable 

to the university and the director. Where graduate students 

are doing their theses on Board premises the university is 
authorized to pay them at the going university rate and claim 
reimbursement from the Board, University claims may be arranged 
with the Awards Officer, FRB, Ottawa. These students will fulfill 
any departmental requirements such as demonstrating, participation 


in seminars, etc. 


The FRB does not favour long-term secondment of its staff to 
university departments specifically to meet teaching needs. 
Universities should be staffed to carry out their primary 
function and government should assist financially, where 
necessary, to help them achieve this competence. The FRB can 
probably make its best continuing contribution by providing 
graduate training in its unique areas of specialty, and by 
supervising graduate students in the atmosphere of its multi- 


disciplined laboratories. 


OPP eraAy WeAe 
August 31, 1967, 
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APPENDIX III 


The Fisheries Research Board of Canada 
and its place in the scientific development 
of Canada during the next decade. 1968-1978. 


——————————— 


EL INTRODUCTION 


"The Board has charge of all Dominion fishery research 
stations in Canada, and has the conduct and control of inves- 
tigations of practical and economic problems connected with 
marine and fresh water fisheries, flora and fauna, and such 


other work as may be assigned to it by the Minister." * 


The Canadian Government has a responsibility to know all that 
can be known about the total Canadian environment. This includes the 
vast Canadian bodies of fresh and salt water. These waters are unique 
to Canada, and while knowledge gained elsewhere may be useful on 
occasion, it can never be a substitute for a detailed understanding of 
our own aquatic environments and the life therein. As noted above, the 
Government of Canada at one time delegated its primary responsibility in 


these matters to the Fisheries Research Board of Canada. From time to 


time new agencies have been created by the Government to deal with special 


problems. Where responsibilities overlap the FRB may participate in the 
new research or, to avoid duplication, its existing activities may be 


coordinated as required. 


It is not enough to be charged with responsibilities; it is 
also necessary to discharge these responsibilities through the best 
available means. The deployment by the FRB of limited resources has in 
the past brought notable returns in specific areas where definite 
problems in aquatic resources demanded solutions. In large part these 
problems and successes resulted from the rapid change in the fisheries 


of Canada from fairly primitive harvesting operations to vertically 


* From the Fisheries Research Board Act. 
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integrated food industries. A relatively few talented scientists 
have thus brought the FRB to a position commanding respect from its 


international peers, 


We are now in the era of the "information explosion". It is 
widely recognized in science that this has resulted in the narrowing of 
personal interests to the point where scientists find it difficult to 
communicate with each other as well as with the public. The FRB is a 
unique interdisciplinary organization which unites experience and motiva- 


tion in diverse sciences for the benefit of fisheries and water resources 


generally. 


This approach is well illustrated by the fact that FRB 
scientists are aware of many alterations in populations of microscopic 
aquatic organisms which subtly reflect alterations in water quality. 

The cumulative expression of these alterations is readily recognized 

as "pollution", but at this late stage not only are valuable freshwater 
fisheries lost but the water itself may be lost as a social and economic 
resource. The few lonely complaints of a few years ago concerning loss 
and destruction of our freshwater resources have become a chorus of 
bitter recriminations. Action must be taken, but the economic implica- 
tions of comprehensive pollution control are so staggering that any 
proceedings must have a sound scientific basis. The fusion of available 
talents in physics, chemistry and biology will enable FRB scientists to 
make substantial contributions, based on sound scientific principles, to 
a better understanding of water pollution and the effects of measures 


necessary for pollution control. 


The FRB's present activities range over a wide area, both 
scientifically and geographically. Few fields of research are covered 
in sufficient depth to have as great an impact on the fishing industry 
or in the field of science as would be desirable. The FRB could double 
or triple its effort before it could be described as meeting its present 
research commitments. One area which illustrates the lack of knowledge 


concerns the gross and detailed physiology of most of the commercial 


Science Policy 2757 


species found in our marine waters. Very little has been done in this 
field despite its importance to manipulation of the resource and to the 
finished product. Unless the effort is expanded considerably it may 

be decades before we know as much about commercial fish as we now know 
about rats, rabbits, guinea pigs and farm animals. Studies on nutri- 
tional and environmental requirements of even the most important species 
have had to be neglected, and metabolic studies where they are carried 

on are of limited scope. Only in very recent years have FRB scientists 
been able to devote a little attention to projects which have provided 
basic knowledge essential to the intelligent manipulation of the resource. 
The reasons for this are pertinent to future planning : (1) support tends 
to go first to projects related to present industrial practices, and 
these are based on a hunting economy; (2) field work, which costs about 
three times as much per scientist has, over the years, substantially 
exceeded laboratory work. Future plans will not neglect present indus- 
trial practices but will also allow for fundamental research to form a 


firm base for the industry of the future. 


Canada should make a thorough study of its freshwater and 
Marine environments even if it did not do any commercial fishing. In 
addition the FRB has an obligation to make itself an authority on the 
aquatic environment with the expectation that this knowledge and 
experience will allow a successful exploitation of all resources. It 
should be recognized that the oceans are not an inexhaustible source of 
economically recoverable food. International competition for marine 
resources grows more intense each year and more effort is required to 
catch a unit of fish in those waters close to our shores which have 
traditionally been fished by Canada. Improvements in present day 
harvesting techniques are not enough. We must also assist our exist- 
ing industry to adapt to the exploitation of currently under-utilized 
stocks and species. Good management of resources such as salmon, 
lobsters, and certain less valuable species under Canadian control is 
absolutely necessary. Moreover there is a growing body of evidence 


and international recognition that fish farming and domestication of 
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fish could be expanded in the immediate future. No country has yet 
resolved all the problems of farming aquatic life forms, but Canada is 


in a good position to develop a scientifically-based industry. 


Under our economic system fish and fishery products must 
compete on their own merits in food markets where there is intensive 
competition for the protein portion of the consumer market. The tra- 
ditional fisheries cushions of religious, ethnic or economic practices 
are rapidly collapsing. As a food material, fish must not only be 
different, it must also be attractive in quality and price. Fisheries 
research is already making a substantial return to Canada's economy. 

In 1966 we were one of the three leading countries of the world in terms 


of value of fish exports. 


It has been said that a vast area of the earth's surface, 
represented by the ocean bottom, is less well known than the surface of 
the moon. To this should be added the opaque layer of water, up to 
several miles thick, in which occur mysterious chain reactions subject 
to drastic modifications triggered by trifling alterations in tempera- 
ture or chemistry. Fisheries research and aquatic science offer as much 
challenge, and can be as complex in its own right, as the current 


esoteric sciences of space research and nuclear physics. 


Canadian fisheries and water resources have reached a point 
in relation to national economy, regional development, and population 
growth where solutions to problems can no longer be obtained easily 
with the present level of support. The Fisheries Research Board of 
Canada has incorporated the considered opinions of its working scientists 


into this presentation summarizing growth needs for the next ten years. 
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LT GOVERNMENT RESEARCH IN FISHERIES: 
THE SOCIAL AND ECONOMIC BASIS 
Ss ee ek a 


The view of ‘the fishing industry regarding fisheries research, 
as expressed through the Fisheries Council of Canada in 1967, is that 
research should be expanded, and that this should be done by the 
Fisheries Research Board of Canada with the cooperaticn of the Depart- 
ment of Fisheries, of Provincial Governments, and through stimulation 


of fundamental research at universities. 


Among the founding members of the Science Council of Canada 
nearly one-half the total are oriented towards engineering. This is an 
indication of the growing desire by government for technological 
applications. To an engineer progress is technology and usually means 
patentable mechanical processes in industries such as power, transporta- 
tion, communications and manufacturing. These are intended to make the 
individual more effective in his environment. They are characterictically 
created directly from the most advanced science of our time. The 
supposed infinite and insatiable demand for these services and products 
is the basis for the idea of progress which the United States has given 


the world. Potential expansion is allegedly unlimited. 


The industries of necessity, i.e. food, shelter and clothing, 
originated long before the application of science, and their practices 
changed only gradually through the centuries. It is said that in the 
Western world the mid 20th century marked approximately the crossover 
line from empirical to science-based technologies, which now make up 
more than half the whole. By the end of the century these industries 


of necessity will be almost completely science-based. 


Fisheries, like other food industries, were built on pre- 
scientific experiences and skills passed on from father to son. The 
application of modern science requires the eventual phasing out of 
whatever existing methods prove uneconomic,as well as the introduction 


of new ones. Conservatism offers resistance to both processes, and 
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must be overcome by education and demonstration. The FRB provides 


the. information needed to improve efficiency. 


Because of the unequal distribution of world wealth, there 
exist pockets of plenty, as in Canada. In the struggle between East 
and West there is no doubt that we shall be increasingly supplying 
other countries with food, of which the most critical shortage is of 
edible animal protein. Canada has untapped reserves of aquatic animal 
protein to meet export demands, if this resource can be cropped and 


marketed at competitive world prices. 


Why has fisheries research lagged behind agriculture in its 
practical accomplishments ? The main reason is the disparity in effort 
applied to the two fields. Most of the provinces in Canada have a 
major educational institution or government division devoted to training 
people for, and carrying out research in, all aspects of agriculture. 
The majority of the universities and colleges in the United States 
(excluding the Atlantic seaboard universities) were founded as agricul- 
tural and mechanical institutes under the college land-grant system, 
indicating the extent of their early national interest in agriculture. 
Many private companies devote large sums of money to effective research 
in agriculture, resulting in improved machinery, fertilizers, feeds, 
crops, and methods. Research in fields not directly related to or 
connected with agriculture, meteorology and climatology among others, 
make important contributions to agriculture. The gratifying progress 
in agriculture speaks well for the scientific approach and augurs well 
for what can be done if a comparable level of well planned research 


activity is achieved in fisheries. 


Fisheries science has received earnest attention from a very 
few countries, much of the effort being in the recent past. Fisheries 
research in Canada is carried out almost exclusively by the Federal 
Government, and even now at a modest level. The Federal Department of 
Agriculture, which carries out approximately 70% of the agricultural 
research in Canada, devotes four times as much money to this as is spent 


on fisheries research. 
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Why has agriculture enjoyed widespread Support in contrast 
to fisheries ? The basic reason is that prior to 1900 up to 80% of the 
populations of Canada, the United States, and most other countries were 
directly engaged in agriculture. Consequently, the interest in agri- 
culture, and pressures for improvements, were immense. It is only within 
the past 30 to SO years that the number of people directly employed in 
agriculture has tended to become a minority. This situation has been 
brought about directly through increased productivity resulting from 
research effort that was, and still is, of enormous scope. The smaller 
numbers of people engaged in fisheries, and the existence of certain 
apparent difficulties unique to fisheries, have militated against the 
development of fisheries research. Some aspects of fisheries research, 
such as physical and biological oceanography, and experiments in the 
natural environment, admittedly are expensive. The costs of many other 
aspects involving "wet" and "dry" laboratories compare favourably with 
those of agricultural or other lines of research. Additional and ade- 
quate support of fisheries research should produce benefits of the same 
order as those achieved in agriculture. Certainly the potential is there, 
and a research program wisely formulated and vigorously pursued will 
produce solid results which could make our aquatic environment as important 


as any resource we possess. 


In technical matters Canada's fisheries have made great 
strides in breaking away from the traditional techniques of the past, 
particularly since World War II. We have moved from two-masted 
schooners to highly mechanized stern trawlers. Purse seiners are adding 
to the Atlantic herring harvest previously obtained from primitive shore- 
fishing weirs. New fish processing plants are now becoming show places 


in the food-processing industry. 


Living resources in the water, however, have not yielded to 
engineering techniques which seem adequate elsewhere. Two examples will 
illustrate : The salmon hatcheries reached their crest of popularity a 
half century ago and were efficient as to percentage hatch, yet they did 


not enhance the salmon stocks. Only now are rational rearing procedures 


2761 


2762 


Special Committee 


reaching the pilot plant stage. Secondly, there recently arose in 
Europe a conviction that commercial fishing gear, which had been 
developed by tradition, could be greatly improved by application of 
modern engineering principles. The new gear was easier to handle but 
did not notably result in increased catches of fish. The behaviour of 
fish towards objects in the water was not, and still is not, understood. 
It would seem that the old equipment had represented a successful 
empirical compromise. 


The generalization from all this, which goes far beyond 
fisheries, is that knowledge about the behaviour of animals has been 
a persistent puzzle to the human mind, Research on problems of behaviour 
has found small support from governments and small approval from pro- 
fessional scientists in other fields, who prefer more precise-sounding 


projects. 


Assignment of a dollar value to research is avoided by many 
scientists because it too readily invites Masquerade. It is, however, 
possible to state that the numerous FRB discoveries that are applicable 
to fisheries, such as those leading to the development of new fisheries, 
and to improvements in preservation of fish, have more than paid for all 
FRB fisheries research. A specific example evaluating a modification in 
industrial practice brought about through FRB efforts is the introduction 
of the use of refrigerated sea water in the salmon fishery on the west 
coast. When implemented to its full potential, this procedure alone 
can result in an annual saving equal to the annual cost of operating the 


Board's Vancouver Laboratory. 


The sea is a common property resource; hence individual 
Canadians have no adequate incentive to invest in the husbandry of its 
wealth and potential. For this reason, and because of the fragmented 
nature of the industry, there is no real alternative to government 
sponsorship of fisheries research. Industry participation is limited 
to some product and equipment work by the larger companies, and trials 


with new or modified gear by occasional enterprising fishermen. 
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The Industrial Development Service of the Department of Fisheries 
assists in these applications. Universities do some basic research 
which varies according to location and staff interests. Provinces and 
International Commissions deal with certain species (e.g. trout in most 
inland waters, Pacific halibut, two species of Fraser River salmon). 
However, the Fisheries Research Board of Canada has unique responsibi- 
lities in developing research in the broad field of fisheries in Canada 


which have been assigned by Act of Parliament. 


With its relatively small population, Canada cannot afford 
to emulate the United States or the Soviet Union in lavish support for 
all branches of science. Canada's resources in men and money, its 
geography and its needs, all force it to specialize and try for out- 
standing achievement in limited fields. Fisheries science is an oppor- 


tune field since Canada has 


Le long sea-coast on three oceans, more fresh 
water, and ready access to more aquatic renew- 
able resources than almost any other country. 

® 


an established position among the world leaders 
in fisheries research, which can be maintained 


and enhanced through continued strong effort. 


a Las, CLIENTS 


Some scientific boards, like Defence, presumably exist solely 
to serve their ministries. Others, like the Medical Research Council, 
are totally separated. The major part of the FRB budget is for the 
direct use of the Ministry but its fairly wide outside connections also 


warrant mention. 


Ministry of Fisheries. Sixteen or more nations fish the 
Western North Atlantic and at least four fish the Eastern North Pacific. 
To provide management and conservation there have been several treaties 
under which International Commissions have been set up. The FRB pro- 


vides research and scientific advice to Canadian delegations for 
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most of these bodies. Within Canadian waters the conservation regula- 
tions for such forms as lobsters, oysters, herring and salmon are based 
partly on information supplied by FRB research. In fact FRB research 
plays a role, directly or indirectly, in the management of all marine 
commercial fisheries in Canada as well as sport fisheries in the 
Atlantic region. Much useful information is in turn derived by FRB 


scientists from activities of the Department of Fisheries. 


The Fishing Industry. Since 1924 industry representatives 
have been active members of the FRB. Concurrently laboratories were 
established for the development, in close collaboration with industry, 
of improvements in the preservation and processing of fish, and of new 
products from fish. The biological search for new stocks of fish to 
be exploited, and for means of increasing stocks of lobsters, salmon, 


etc., is also of direct use to industry. 


Defence. The FRB has a strong interest in oceanography which 
defines the environment of the fisheries. This interest is designed to 
develop information about the boundary conditions of water masses. 

These have equal relevance to fish behaviour and to submarine detection. 
In the Pacific FRB oceanographers still carry military responsibilities 
in addition to fisheries. Valuable vessel facilities are made available 
to the FRB by the Department of National Defence as well as other govern- 


ment agencies, 


Northern Affairs. A 1953 Bill gave this department 
coordinating responsibility. The FRB offers research and advice on 
productivity of northern waters and the sustaining capacity of lake fish 


stocks for Eskimo and Indian settlements, 


International Joint Commission. Biological aspects of such 
questions as the Passamaquoddy Tidal Power Project and Great Lakes 


Pollution are investigated by the FRB. 
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Universities. The FRB has on occasion made its ships, 
laboratories and field stations available for research by qualified 
academics. It also operates a modest grant program designed to assist 
_certain university departments to improve the opportunities for gra- 


duate students to undertake theses in aquatic science. 


The Provinces. West of New Brunswick and south of the 
Territories the stocks of fish in inland waters are provincially managed, 
but FRB has always done considerable freshwater research on basic pro- 
blems that are applicable to management. The provinces do virtually no 


product research. 


Canadian Committee on Oceanography. The FRB was one of the 


founding members and provides the executive secretary. 


IV. THE PRESENT PROGRAM 


The key paragraph of the Fisheries Research Board Act is 
furnished on page l-of this appendix, Under the Act the FRB is given 
responsibility to develop the biological aspects of aquatic science in 
Canada and to investigate practical fisheries problems. The FRB 
research program is in five main areas. These will be discussed in 


turn. 


The Environment is approximately equivalent to oceanography 
and its freshwater counterpart, limnology. It includes the properties, 
structure and behaviour of waters, phyto- and zoo-plankton, plant and 
animal production processes and energy relations in the food chain, and 
effects of artificial alteration of the milieu (stream channel altera- 


tions, dams, insecticides, sewage, industrial wastes). 


The Resource is concerned with commercially useful organisms 
of all sorts : their form and structure, physiology, biochemistry, 
life history, behaviour under different conditions, reproduction, 
diseases and parasites. At the level of stocks or populations informa- 


tion is needed on reproductive success, mortality rate, food, growth 
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rate, stock size, and effects of competition and of environmental 


conditions, 


Increasing the Resource includes the current encouraging 


development of controlled-flow spawning channels and improved hatchery 
procedures for propagating salmon. On the Atlantic coast oyster 
hatchery practice has been improved and lobster holding and feeding in 


pounds has been greatly assisted by recent FRB developments, 


Transplantations have a tantalizing history. On the credit 
side are the transplantations of Japanese oysters and Manila clams to 
British Columbia. Still in the experimental stage are transfers of 
sockeye and coho salmon to the Great Lakes and pink salmon to the 
Atlantic, and of lobsters to British Columbia. Future possibilities 


include other species of salmon, European oysters and sturgeons. 


FRB research has indicated that lobsters can survive on our 
Pacific coast -- the experiment is still in progress, Pacific pink 
salmon have been introduced outside their geographic range to a 
Newfoundland river and some have bred there. They have also been 
transplanted to off-year streams in British Columbia, but in spite of 
numerous efforts over some 60 years no self-supporting pink salmon 
populations of any magnitude have as yet been established in Canada or 
elsewhere unless possibly in northern USSR. The economic stakes in 
this game are so large that the FRB will continuously review this 
approach. If progress is to be made with most species it will be 
necessary to develop additional fundamental studies on food cycle 
dynamics. The FRB basic researches into primary productivity are 


designed to open up this area. 


Harvesting and Management research includes three types of 


work, Exploration for new stocks, or concentrations of commercial 
density, is carried out, often in collaboration with the Industrial 
Development Service of the Department of Fisheries. To understand 


why a fishing method is or is not successful depends on knowledge of 
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the behaviour of fish in relation to gear. This involves their sensory 
capabilities and capacities, swimming ability, reactions to objects or 
chemicals, and the design of the fishing apparatus. Management studies 
involve determining the effect of fishing on stock size and productivity, 


means of forecasting catches, and estimating sustainable yields. 


The decisions of industry concerning expenditures for ships 
and plants depend upon estimates of the sustained yield of a species. 
The possibilities and limits of new and expanded fisheries such as that 
for Atlantic herring or for Pacific bottom fish are defined by manage- 


ment research. 


In addition to work on strictly domestic fisheries, this FRB 
research supplies background information for the nation's international 
commitments. This includes seals and the perilously reduced baleen 
whale stocks. Studies of fish distribution and fluctuations in abundance, 
and the prediction of fish concentrations, provide the information used 
in Canada's negotiations with other countries to determine the fisheries 
position of tomorrow. The trend of our industry is to utilize new 
species and smaller sizes of fish than hitherto. Premature acquiescence 
to international restrictions based on inadequate research could hamper 


further development of fisheries or deplete existing stocks. 


Harvesting research, together with the population aspects of 
resource research, tend to be the most expensive of FRB program 
components. They involve field work and branch laboratories, technicians, 
ships and crews. In these areas the cost per scientist is about three 
times that of laboratory-based research. The overriding need to know 


more about living resources justifies this expenditure. 


Commercial Products. It is likely that a great increase in 
demand for fish will occur in North America whenever the housewife can 
buy fish in the supermarket with as much confidence as she now buys 
eggs, ham or cheese. Considerable success in this direction has been 


achieved with lean fish like haddock. The prevention of rancidity in 
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fatty fish has been more troublesome but good progress is being made. 
Antibiotics have had a major impact on the Atlantic fresh fish industry, 
New preservative methods, such as ionizing radiation and superchilling, 
are being developed in advance of commercial needs, and new chemical 
preservatives, such as metal binding agents, are being exploited. New 
products, such as fish protein concentrate, have also been created and 
at a recent conference with worldwide attendance the pioneering role of 


the FRB in this field was acknowledged. 


In conjunction with the industry, methods of freezing fish at 
sea were introduced, as well as the use of chilled sea water (an FRB 
discovery of the 1920's which reached commercial use in the late EOSOES) ss 
Bacterial and bio-chemical changes are thoroughly investigated in all of 


these processes. 


The rapidly expanding fish meal industry has benefited 
substantially, through higher prices, by nutritional studies on these 
products carried out by the FRB on the West Coast and now in progress 


on the East Coast, » 


VE AREAS REQUIRING EXPANSION 


The present program of the FRB uses available financial and 
human resources completely and any new development is accompanied by 
some curtailment elsewhere. Exigencies arise continuously, such as that 
resulting from the new foreign salmon fishery off Greenland. 

Preliminary tagging indicated that large numbers of these salmon came 
from Canadian rivers and Canada could hardly stand idly by while other 
Nations investigated the resource, assembled the evidence, drew the 
conclusions and harvested the crop. An immediate diversion of staff and 
vessel time was made, disruptive to existing work, and only partly over- 


come by belated augmention of technical help as regulations permitted. 


The salary scales for scientists are increasing and must be 
kept competitive with United States offers. Apparatus costs are also 


growing, largely due to the greater complexity of equipment used in 


Science Policy 2769 


modern sciences. If the Board is to continue its existing scope and 
level of research with modern instrumentation, a cumulative increase 
in operational expenses of about 11 per cent annually is required. 

The topics which follow demand expansion beyond this maintenance level. 
Flexibility and adaptability are required to benefit from prograniming 


which originates continuously from new scientific advances, 


The Environment. In the depths of the open ocean there is a 
"deep scattering" layer. The name arises from the signals reflected to 
sonic detection apparatus on board ships. Large numbers of fish may be 
associated with this layer but so far no one has been able to make any 
commercial use of them. Ships and the development of sensing apparatus 
and gear will be required to explore this and other new segments of the 
environment. Any country which can make this potential crop available 


to its industry will reap strong economic advantages. 


Contamination of the Great Lakes and other inland waters is 
another pressing problem of the times. Under a charge from the Inter- 
national Joint Commission, a multi-discipline effort was launched to 
investigate (and eventually alleviate) this pollution. In addition to 
the Province of Ontario, the federal agencies concerned are : Energy, 
Mines and Resources (water quality, circulation, chemistry), National 
Health and Welfare (fitness for human use) and the Fisheries Research 


Board. 


The FRB task is to understand the mechanism and the biological 
effects of man-made increases in the nutrient level of lakes and to seek 
efficient means of controlling the process, It is analogous to the 
medical problem of a widespread ailment like rheumatism, for which no 
alleviation has been discovered beyond aspirin and massage. The research 
will include field studies on the Great Lakes, laboratory studies, and 
pilot plant operations on smaller lakes. The Great Lakes situation, 


basically a rescue operation, affects nearly half of Canada's population. 


In order to maintain the fisheries the federal government has 


a direct interest in preserving the aquatic environment from pollution. 
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This coincides with the maintenance of quality for such recreational 
uses as boating, swimming and sport fishing. The FRB must define the 
pollution limits which are deleterious but not necessarily lethal to 
fish. This effect includes inhibition of growth and damage to embryos, 
food supplies and shelter. Indicator organisms have been discovered 
whose disappearance from bodies of water gives evidence of the presence 
of particular pollutants. This is a study area to be expanded. 
Proposals fof anti-pollution control and for research under the IJC 
Great Lakes pollution were detailed in a memorandum to Cabinet 


(October, 1966). 


The Resource. Dramatic changes are taking place in Atlantic 
fish stocks, The larger sizes of bottom-living species such as cod 
which have traditionally been the main resource are disappearing with 
a corresponding requirement of change in methods used by the industry. 
It appears unlikely that the groundfish catch can be much further 
increased. The trend today is to turn to pelagic fish, notably herring, 
for which a new market, as meal, has opened up and in which there have 


> 


been spectacular increases in catch. 


The future expansion of the Atlantic industry appears to 
depend upon the harvesting of additional species and smaller sizes by 
new methods. Additional animal protein is there, available for use by 
a hungry world, but the places of concentration of new stocks and their 
Sustainable annual yields remain to be worked out. The energy relations 
are complex since some of the potential unused fish resources 
(e.g. capelin) are the food of species now being captured. The FRB 
has projected plans to study in depth the population dynamics of 
migratory pelagic fish, especially the herring. These plans require 


increased staff and costly ships. 


Looking closer to shore, lobsters bring almost the same 
amount of money to fishermen as Pacific salmon and application of 
science to management offers about equal chances of increasing the 


value of the two resources. However the lobster fishery is under 
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Canadian control, and, with almost two-thirds of the world's supply 


taken in our eastern provinces, is nearly a Canadian monopoly. 


The Board does not have the basic knowledge of lobster 
physiology necessary to deal with the serious blood disease, 
gaffkaemia; to reduce the substantial losses among lobsters held in 
pounds or shipped live; to grow lobsters economically in captivity; to 
develop artificial reefs and shelters for lobsters on new grounds; and 
to control moulting. We would be caught off balance should a natural 
period of population decline set in, and must make strong increases in 


our basic research towards understanding this valuable species. 


Increasing the Resource. There is a pressing problem and 


opportunity in British Columbia salmon. The Fisheries Resource 
Development Branch of the Department and the FRB have recently prepared 
reports concerning their respective areas of action. Experiments to 
increase the size of stocks in particular rivers are mostly still in 
progress. When dealing with populations whose natural abundance and 


mortality fluctuates violently for reasons not yet understood, the 


experimenter is beset with difficulties in assessing the effect of 


treatments. 


We are not yet in a position to recommend wholesale 
construction of new hatcheries or spawning channels. The FRB must 
invest much more in our defined area of fundamental understanding of 
the basis for survival of eggs, young fish in streams, and maturing 


fish during their time at sea. 


Harvesting and Management. Research in this field was 


formerly framed around engineering and dealt with the efficiency of 
mechanical devices. The biologist, asked to relate fish to gear, is 
today in about the position that Faraday would have been in had he been 
asked to design a power station while still trying to work the relation 
between electricity and magnetism. It will be necessary to begin with 


intensive studies of the reactions of fish concentrations to mobile and 
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Stationary objects as well as the effects of chemical attractants and 
repellants, and light, electricity and sound, The plan proposes that 
this research would be based on one of the FRB Atlantic stations adjacent 


to a suitable body of enclosed water suitable for field studies. 


The instrumentation problem is crucial to harvesting. If we 
are to compete scientifically with terrestrial agricultural research 
we must, in effect, make the ocean transparent. Neither divers nor TV 
are practical with full-scale tests -- the speeds, depths, and technical 
limitations are too great a handicap. FRB plans include the development 
of new acoustic sensors, coupled with computers to analyze the fish counts. 
For direct observation we shall also develop and use, as necessary, under- 


water vehicles, both towed and self-propelled. 


Commercial Products. Increased research is needed to trace the 
deterioration of quality observed by the consumer back through handling 
and processing steps to the physiological condition of the fish when 
caught. Quality control, well recognized in the manufacturing world, is 


equally essential in fisheries. > 


Effort must be increased in certain areas of product research. 
The ocean teems with a variety of living organisms of types not found on 
land. In addition to food these plants and animals can provide us with 
natural products, biosynthetic processes, and a better understanding of 
the basic mechanisms of life. Some natural products are being harvested 
now, but the full exploitation of this resource has scarcely begun. A 
knowledge of substances present in marine forms is a prerequisite to 
intelligent utilization of the resource. There must be a continuing 
investigation of means of utilizing species which at present are 


unexploited, and are in some instances troublesome. 
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VI. THE COMMON NEED ; WATER LABORATORIES 
AND RESEARCH VESSELS 


The field of natural resource research has seemed since the 
war a little old-fashioned and outside the vanguard of science which is 
depicted in terms of particle accelerators, rockets, radio telescopes and 
similar apparatus, In fisheries, as elsewhere, our successes have been 
in the application of physical science and our failures due to a lack of 


knowledge of behaviour and general physiology of marine organisms. 


The physical requirement for this research is provision for 
scientists to observe fish in their native habitat with enough surrounding 
space to freely permit their normal reactions to each other and to 
external objects. Biologists have had some success in the control of 
stimuli for those sense organs with which man is well equipped, but have 
had great trouble with experimental design in areas where humans are 
relatively weak, such as odour perception. The constancy and adequacy 
of water supplies require close attention in laboratories. The FRB 
already has special competence in the operation of water laboratories and 
recent FRB studies using these laboratories for controlled experiments 
have shown that the physiological condition, when caught, of valuable 
species such as cod, lobsters, and oysters, can affect the commercial 
value of the ultimate product. Water laboratory studies have also 
recently shown that the physiological state of marine organisms affects 
their reproduction and the subsequent survival of juvenile forms to sizes 


of interest to commercial fisheries. 
\ 


FRB scientists have, on each coast, the use of a research 
vessel of the otter-trawler type intended primarily for exploratory 
fishing. There are also a number of smaller inshore vessels. A modest 
amount of time for oceanographic research is provided through the 
courtesy of other Government agencies. This makeshift situation is 
incompatible with the serious vessel time needs of current FRB scientists 
and does not allow for more than occasional participation of university 


staff and students. 
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Physical oceanography is now highly automated but space and 
gear needs are such that equipment is no longer portable but must be 
installed on a semi-permanent basis. Biological oceanography has greatly 
altered in late years and now requires increasingly complex electronic 
and other equipment, while the sea-going biologist is no longer content 
to preserve specimens in formaldehyde for future examination, but wishes 


to transport live animals ashore for immediate detailed study. 


It is necessary to think in terms of several vessels of 
various types for each coast, some of which would be large enough both 
for deep sea operations and for fitting out with elaborate permanent 
equipment and laboratories. This is a more efficient procedure than 
attempting to design a relatively small vessel suitable for all research 
interests or continuously altering the research characteristics of a 
vessel to suit a few individual programs, and also allows for integration 
of university staff and student projects without unduly disturbing long- 
term FRB research. It is recognized that the greatest cost of increasing 
the population of post-graduate students in our universities is that of 
providing the students and teaching staff with opportunities for research. 
The proposed FRB water laboratories and research vessels would offer a 
strong and nation-wide enlargement of academic opportunity to train 
recruits for an important area of science. Sharing facilities with 


universities will stimulate the whole scientific community. 


VILs INCREASED OPERATING COSTS 
AND SCIENTIFIC MANPOWER 


The five objectives for increased fisheries research will 
require an increase in annual operating expenditures from $11 million 
to $40 million over the next ten years. This will provide the higher 
operating costs of expensive capital equipment, recruitment of a doubled 
scientific and support staff, and the university-support program 


necessary to train staff for recruitment to fisheries science. 


Scientists make up about 32% of the present staff, the 


remainder being technical, administrative, clerical, and ships' crews. 
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This ratio is expected to continue. Recruitment requirements for 
scientists are forecast at about 30 (+ 5) per year. It is expected that 
the FRB can find and recruit suitable scientists at about this rate. 
(Authorized appointments under the International Joint Commission inter- 


agency pollution reference are additional to the above). 


It is estimated that over the next ten years, the Board will 


require a cumulative growth of approximately 5% in staff and 14% in 


operating costs per annum. This amounts to projected total annual jab eet 
pLboadinadne SK 
operating costs of $40 million by 1977. Pages 23,24. 


VILE. INCREASED CAPITAL PROGRAM 


The physical facilities of FRB have not kept pace with growth. 
In many areas, buildings put up for other purposes many years ago are 
found to be increasingly unsuitable. In most areas, staff are crowded 


substantially beyond minimum government standards. 


Over half of the planned construction is concerned with adding 
to or modernizing research facilities for staff accommodation at strengths 
already approved. The emphasis in all research facilities has been 
shifting to laboratory-type operations and young scientists are 
increasingly insistent on adequate laboratory facilities. The FRB, 
therefore, must modernize its laboratories and equipment to remain com- 


petitive for good scientific employees. 


The present plan attempts to avoid the uneconomical approach 
of constructing buildings that prove too small by the time they are 
ready for occupancy by projecting a growth factor of about S per cent 


per annum. 


Fisheries research requires expensive floating platforms 
(ships) at sea and on large lakes. The economy and simplicity of 
chartering vessels is preferred where possible, but will not serve for 


continuous specialized operations. 
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The present FRB fleet numbers 15, Only three vessels are over 
100 feet in length and are truly ocean-going ships. The remainder are 
limited to operations in fair weather and inshore waters. Six additional 
large vessels are planned for construction in the next ten years. An 
additional need is also foreseen for inshore vessels and submersible 


vehicles. 


Capital costs for a phased program of water laboratory and 
research vessel construction, and acquisition of capital equipment, will 
require an average annual expenditure of about $10 million for many 


years to: 


(a) replace old, crowded, out-dated laboratories 


and research vessels; 


(b) add offshore research vessels for biological 


research and fishing efficiency studies; 


(c) add water laboratory facilities for the fish 
behaviour and physiology research necessary : 
to understand anti-pollution, resource distri- 
bution, harvesting, resource enhancement, and 


product quality problems; 


(d) add better scientific equipment for increasingly 


more detailed research. 


These facilities are needed to satisfy the expanding responsi- 
bilities for federal fisheries research, and to meet the needs of selected 
universities for expensive research vessels and water laboratory facilities 


which academic institutions find costly and difficult to manage. 


A detailed capital submission has already been approved in 
principle by the Treasury Board. Table II (page 25) summarizes this 
approved capital program and brings up to date the capital requirements 


forecast as necessary to execute the full scope of FRB planning for the 


next decade. 
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TABLE I 


FORECAST ANNUAL OPERATING COSTS AND MAN-POWER 
(in thousands of dollars based on 1967 costs) 


PRESENT 1967-68 FORECAST 1977-78 


S000 Han-Powe 
[SEE Renesas [| Set Woase | 
0 0 


200 


The Environment = 04 10 
The Resource 73 151 80 165 
Increasing the Resource 200 
Harvesting § Management 


Commercial Products 


SUB-VOTE 


rants & Scholarships 
Office of the Chairman 


Office of the Editor 


* Operating Costs 


Forecast provides a compounded annual rate of growth of approximately 14%. 


Man-Power 
The heading ''Non-Scientists" includes Technicians, Ships' Officers, Ships' 


Crews, Administrative, Clerical, Stenographic, and Maintenance Staff. 


Casual employees (students, relief ships' crews, other assistants) will be 
required in addition to the numbers of full-time staff forecast above in an 


amount of approximately 10% of the total. 
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THE ENVIRONMENT 


COMMERCIAL PRODUCTS 


HARVESTING + 


MANAGEMENT 180 THE RESOURCE 


INCREASING THE RESOURCE 


OPERATING COST FOR FRB 


AREAS OF RESEARCH 1967-68 
( THOUSANDS OF DOLLARS) 


OO THE ENVIRONMENT 


7,200 THE RESOURCE 
HARVESTING + 


MANAGE: 


8,000 INCREASING THE RESOURCE 


FORECAST OPERATING COSTS FOR 
FRB AREAS OF RESEARCH 1977-78 


( THOUSANDS OF DOLLARS ) 
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TABLE II 


FRB CAPITAL PROGRAM & FORECAST FOR NEXT 10 YEARS 


(in millions of dollars based on 1967 Construction Costs) 


Approved by Revised 
Present Treasury Board Cumulative 
(1967-68) | (Cumulative Total)}Total 


Equipment 


Buildings 
Water Laboratories 


Research Vessels 


Treasury Board Minute T.B. 666959, dated 
May 29, 1967, gave approval in principle 
of an FRB Ten-Year Phased Construction 


Program totalling approximately $70 million. 
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SOME GUIDELINES FOR PROMOTIONS OR RECLASSIFICATIONS 


(1) Research productivity and quality as shown by publications, 
reports and in other ways: for example, invitations to 


contribute to symposia, reviews, etc. 


(2) Assistance and 'inspiration' given to others working in the 


same or other Stations. 


(3) Administrative and leadership performance. 


(4) Contributions to the work of the Ministry (management pro- 
grams, national and international committees and organi- 


zations, etc.). 


(S) Activity in national and international scientific societies. 


(6) Effectiveness in 'popularizing' fishery science among non- 


scientists, » 


(7) Reference to the average salary treatment of scientists of 
similar university training throughout the Board and 
comparable agencies, as a norm from which individual 


performances are to be measured, 


OTTAWA, 


June 30, 1967. 
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APPENDIX V 


A Proposed Scholarship Program for Educational Leave 


1. © PROCEDURE 

Applications for educational leave for the purpose of obtaining 
a university degree and for enrichment and diversification of experience, 
supported by the employee's Director, may be granted subject to the follow- 
ing general conditions, All requests will be reviewed by a committee of senior 
staff appointed by the Chairman, The recommendations of this committee are 
subject to ratification by the Executive Committee of the Fisheries Research 


Board. 


The Senior Staff Committee will meet in advance of normally 
scheduled meetings of Board Fxecutive. On other occasions, when Executive 
Committee meetings do not coincide with staff requirements for educational 
leave, the responsibility for ratification may be delegated to other 
appropriate bodies such as the University Grants Committee or the Chairman 
of the Fisheries Research Board, Sufficient advance notification of these 
meetings will be provided to allow adequate time for preparation of appli- 


cations. 


2. FINANCE 

Employees granted educational leave entailing continuance of 
financial support will remain in staff positions on the establishment of 
the Station in which they are employed, and scholarship payments will be 
made monthly, Any approved travel or other expenses will also be charged 


to the appropriations of that Station. 


3. ELIGIBILITY 

Educational leave normally may be granted to staff members who 
have completed at least two years service with the Board and who have 
demonstrated research ability, The academic advancement obtained by the 
employee while on leave is intended to qualify him for career development. 
The primary objective of this program should be the up-grading of scientific 
staff, and educational leave will normally be granted only to staff members 


of high potential who wish to acquire a Doctor's degree. 
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lk. REMUNERATION 
(a) Educational leave will normally be granted under the 

financial terms of the FRB Scholarship program. The basic 
scholarship stipend is $4,000 per annum with additional 
allowances, where appropriate, of $1,200 per annum for the 
employee's wife and $50 per month for each child up to a 
maximum of three. Tuition fees up to a maximum of 3700 in 
Canada will also be provided, Individual consideration will 
be given to applications for payment of university tuition 


fees outside Canada which are in excess of $700, 


(b) Leave without pay may be granted where an applicant does 
not meet the above requirements of scholastic ability, 


potential development etc. 


An employee on educational leave may, at the Director's 
discretion, return to full salary during any prolonged absence from 
university in which he is engaged upon full-time Board work at, or 


associated with, a Board Station. > 


5. TRAVEL ALLOWANCES 
A travel allowance based upon one full return ecdnomy air fare 
or equivalent will be provided. In addition, two-thirds of this amount 


will be granted to a married employee who is accompanied by his wife. 


6. LEAVE CREDITS 


Vacation, sick and special leave credits continue to accrue for 


employees on educational leave under the scholarship program. 


Employees on educational leave without pay will be subject to 


the usual leave without pay regulations governing leave credits. 


7. PERIOD OF LEAVE 


Educational leave may be approved for a maximum period of one 
year at a time. In the event that the course of studies which the employee 
wishes to take will extend beyond one year, a new application for an 
extension must be made. It is important that, when the original appli- 
cation for educational leave is made, it be clearly indicated what period 


of time may be required by the employee to complete his educational program. 
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If the program will require more than one year and if reports are 

received from the university that satisfactory progress has been made in 

the first year, a renewal of educational leave for a second year may logically 
be anticipated. However, if reports do not indicate satisfactory progress, 


educational leave for the second year may be refused. 


8, EFFECTIVE DATE OF EDUCATIONAL LEAVE 

An employee having vacation leave credits may use these credits 
in order to remain on full salary from the date of his last working day to 
the expiry date of his leave credits, at which time he will revert to 
scholarship rates or leave without pay; otherwise educational leave will be 
in effect from the day following the last working day to the day of returning 


to duty. 


9. SALARY DEDUCTIONS 

An employee who has been granted educational leave under the 
Scholarship Program or leave without pay will be required to pay, for the 
period of absence, superannuation contributions at the normal rate of 6s 
per cent (5 per cent for female employees) of his full salary at the time 


of commencing leave. 


10. PROMOTIONS 
Following completion of educational leave employees will have 
their salaries reviewed, and adjustments proposed in relation to their new 


responsibilities with the Board. 


11, OTHER FINANCIAL ASSISTANCE 

An employee granted educational leave may also accept a university 
scholarship and/or an appointment as lecturer or demonstrator, provided that 
his course of study will not be appreciably prolonged and that the scholarship 
is not awarded by an agency or department of the Public Service of Canada. 
Information concerning the amount of time to be spent in such university 
employment should be obtained in advance of making an application and 


requires Board approval. 


September 12, 1968. 
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APPENDIX VI 


SABBATICAL LEAVE 


The purpose of sabbatical leave is to stimulate, improve, and 
broaden the research competence of the FRB scientist by bringing him into 
close association with leaders in his field from outside the FRB organi- 
zation. Programs undertaken during sabbatical leave might include: 
research at other institutions; visits to up to four research institutions 
to exchange ideas and become familiar with current research at those 
locations; completion of major research reports in a suitable environment 
while relieved of other responsibilities; study under recognized authorities 
in specialized fields, to acquire knowledge which may be necessary in 


carrying out proposed research for FRB; or similar activities. 


A scientist who has been continuously employed with FRB for over 
six years may apply through his Station Director for sabbatical leave. 
Applications should be submitted at least six months in advance of the : 
planned date of departure, Station Directors should forward applications 
they receive to the Chairman, with their comments and recommendations. 

Each application will be judged on its merit with respect to the length of 
service of the applicant, the scientific productivity of the applicant and 
the potential benefit to FRB and the scientist. Normally, sabbatical leave 
will be for a period of from six to twelve months, The Executive Committee 


of the Board has the final authority in determining whether or not a request 


for sabbatical leave is approved. 


A scientist who receives sabbatical leave is expected to remain 


with FRB for at least a full calendar year after his return to the station. 


Where no other income is received or accepted in relation to the 
period of sabbatical leave, a scientist will receive his full normal salary. 
If the scientist receives an award or grant, the amomt of such award or grant 


will be deducted from his salary, 


A scientist, and his wife if she elects to accompany him, may 
receive full economy air fares from the station to the location where he 


will spend his sabbatical leave. There is no authority to pay for, or 
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contribute to, the costs of travel incurred by any other relative who may 


accompany the scientist on sabbatical leave, except his wife, 


Station Directors have discretionary authority to pay trans- 
portation expenses for related side trips taken by a scientist while on 


sabbatical leave, 


No reimbursement can be made for living expenses incurred by a 


scientist or his family while on sabbatical leave. 


The Executive Assistant or Personnel Administrator should alert 
a scientist leaving the country for an extended period of time to the fact 
that his provincial hospital insurance may not provide coverage during his 
entire absence. If the provincial insurance does not provide out of 
country coverage, the scientist proceeding on sabbatical leave should be 
informed in advance of the Federal Government Hospital Insurance (Outside 
Canada} Plan, to which employees stationed abroad may subscribe. This plan, 
which provides for payroll deduction of premiums, offers coverage similar 


to that provided by the Ontario Hospital Services Commission. 


The Group Surgical-Medical Insurance Plan provides protection 


outside of Canada in the same manner as it does to persons in Canada. 


OTTAWA, 
January 9, 1968. 
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APPENDIX VII 


Current Scientific Personnel Establishment and Strength, 
October 1, 1968 


Post 
Estab- g Doctoral 
lishment (Total[ B] M| Fellows 


taff prim- 
arily inv'd in 
Admin. Duties 


Station 


St. John's(inc. 


St.John's Tech) i 
Dartmouth aL 
Halifax af 
St. Andrews 3 
Ste. Anne 1 
Ottawa i 
Winnipeg 2 . 
Vancouver i 
Nanaimo 3 


Gr. Riviere 
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APPENDIX VIII 
COUNTRIES OF BIRTH OF PROFESSIONAL PERSONNEL 
NE EROUNN EL 


ACCORDING TO HIGHEST UNIVERSITY DEGREE LATER RECEIVED 
EE A RECEIVED 


NS 


AUSTRIA 
BULGARIA 
CANADA 
CEYLON 
CHINA 
CZECHOSLOVAKIA 
EGYPT 
FINLAND 
FRANCE 
GERMANY 
HUNGARY 
HONG KONG 
INDIA 
INDONESIA 
ISRAEL 
ITALY 

JAPAN 
NETHERLANDS 
NORWAY 
PHILLIPINES 
POLAND 
ROUMANTIA 

S. AFRICA 
SWITZERLAND 


TAIWAN 


U.K, 


U.S.A. 
U.S.S.R. 
URACJAY 


WEST INDIES 
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COUNTRY 


AUSTRIA 
BULGARIA 
CANADA 
CEYLON 
CHINA 


CZECHOSLOVAKIA 


EGYPT 
FINLAND 
FRANCE 
GERMANY 
HUNGARY 


‘HONG KONG 


INDIA 
INDONESIA 
ISRAEL 
ITALY 

JAPAN 
NETHERLANDS 
NORWAY 
PHILLIPINES 
POLAND 
ROUMANTA 

S. AFRICA 
SWITZERLAND 
TAIWAN 

U.K. 

U.S.A. 
isda 
URAGUAY 
WEST INDIES 


TOTAL 
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Countries where professional personnel 
received their secondary schooling according 
to highest university degree later received 


g 


e 


BACHELOR TORATE 


nN 

oN 
~ 
Ww 
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| 
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b 
oO 


hw 


Ww 
te) 
Ne) los 
= 
Kile 


IX 


APPENDIX 


TOTAL 


143 


Pla} ]w 


wel Re] 


27 
23 


235 
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APPENDIX X 


Countries where professional personnel received 
their highest university degrees * 


COUNTRY 


BACHELOR MASTER 


l 


. TOTAL 


DOCTORATE 


| 


AUSTRIA 


BULGARIA 


CANADA 


Po) 
ie) 


136 


CEYLON 
CHINA 


CZECHOSLOVAKIA 


EGYPT 
FINLAND 


FRANCE 


GERMANY : 


4 
is] 
| 
: 
oS 
n”n 


HUNGARY 
HONG KONG 


La) 
Ns 
i 


IND 


INDONESIA 
ISRAEL 
ITALY 
JAPAN 


PHILLIPINES 
POLAND 


ROUMANTA 
SOUTH AFRICA 


ip) 
Ls) 
N 
oO 


ww 
wn 
> 


- 
o;}uM etre — 


| 
5 
= 
> 
Ke 


* Where a person had two or more degrees of the same stature, the country 
where the most recent degree was obtained was used in this compilation. 
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APPENDIX XII 


Total numbers of professional staff, by laboratory, 
by highest degree held, for the years 1962 to 1968, 
with estimates of Board totals for the years 1969-1973. 


B = Bachelor M = Master D = Doctor 
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= Figures in parenthesis based on projection contained in 
Appendix III, Table I. 
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Scientists with Bachelor, Master and Doctorate Degrees 
who left FRB employment during years 1962-67 


1962 1963 1964 _ 1965 1966 

(185)* (196) (199) (221) (240) 
BACHELOR 2 5 a 5 5 
MASTER 3 a 3 + 1 
DOCTORATE 3 7 2 1 2 
TOTAL 8 16 9 10 8 
PERCENTAGE 4.32 8.16 4.52 4,52 3.33 


* Scientific position establishment. 
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APPENDIX XIV 
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APPENDIX_XV 
Numbers of university students employed by FRB 
by year and by laboratory 

1962 1963 += 1964 1965 1966 = :1967 
St. John's, Nfld. 11 10 15 17 25 26 
Dartmouth, N. S. 4 3 3 4 8 7 
Halifax, N. S. 2 vf 9 ll 14 17 
St. Andrews, N. B. 24 25 25 32 37 34 
Ste. Anne de Bellevue, P.Q. 5 4 8 12 10 10 
London, Ontario 12 9 11 12 16 +18 
(now Winnipeg, Man.) 
Vancouver, B. C. 1h 7 8 7 7 8 
Nanaimo, B. C. 28 33 33 46 47 48 


TOTAL 87 98 112 141 164 168 
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APPENDIX XVI 


Expenditures associated with scientific activities BY FUNCTIONS 
(operating and capital expressed in thousands of dollars) 


SUPPORT OF SUPPORT 
R & D IN OF HIGHER 
UNIVERSITIES | EDUCATION 


DATA 
COLLECTION 


SCIENTIFIC 
INFORMATION 


1962-63 


1963-64 


1964-65 


1965-66 


1966-67 


1967-68 


AVERAGE 5,991 2,851 
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Expenditures on educational leave 


Expenditure # 


$ 7,900 


No. of employees 


1962-63 


* Expenditure involved in taking local courses is not available. 
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Summary of Research Contracts by Fiscal Years 


Year Contractor ose 
1962-63 University of Nutritive value of $ 6,399:00 
British Columbia fish meals 
University of Effects of DDT spray 4,500:00 
New Brunswick on Atlantic Salmon 
B. T. Khouw Research on flagellate 400:00 
protozoans Hexamita 
University of Effects of sudden thermal 1,600300 
Manitoba shock on freshwater fish 
Great Lakes Institute Support of limological 10,000:00 
University of Toronto program _ ae 
22,899 :00 
1963-64 University of Effects of DDT spray 1,000:00 
New Brunswick on salmon 
B. T. Khouw Continuation of 62-63 2,300:00 
contract 
University of Effects of thermal 1,000:00 
Manitoba shock on fish 
University of Nutritive value studies 6, 311:00 
British Columbia 
B.J. Myers Parasitology of 1,500:00 
Arctic Char 
Carleton University Study on Atlantic Salmon 1,250:00 
Mohamed A. Ali, Photobehaviour in salmon 2,000:00 
University of oo: 
Montreal 15, 361:00 
1964-65 B. T. Khouw Research on flagellate 500:00 
protozoans 
Carleton University Study on Atlantic Salmon 3,250:00 
M. A. Ali Completion of 63-64 600:00 


contract 


Science Policy 


Year Contractor 


1964-65 (Cont'd) 


Great Lakes Institute 


University of 
British Columbia 


University of 
British Columbia 


University of 
British Columbia 


Dr. I. A. McLaren 
Dr. V. D. Vladykov 


University of Toronto 


University of 
Manitoba 


1965-66 Carleton University 


University of 
British Columbia 


University of 
British Columbia 


University of 
British Columbia 
1966-67 University of Toronto 


University of Toronto 


B.C. Research Council 


Purpose Amount 


Support of Limological $% 10,000:00 
program 


Study of fish stocks 10,000:00 
in North Pacific 
Studies on herring meal 5 5399300 
Studies on reproductive 7,000:00 
morphology of fur seal 
Study on ringed seal 1,000:00 
Studies on sea lamprey 3,500:00 
Studies on lantern fishes 2,500:00 
of Atlantic Coast 
Effects of thermal shock 200:00 
on freshwater fish 
43,949 :00 
Effects of DDT on salmon 4,500:00 
Nutritive qualities of 1,500:00 
freshwater fish meal 
Study of fish stocks 2,000:00 
of North Pacific 
Study on Harbour Seals 5,000:00 
13,000:00 
Revisions of Bulletins 3,000:00 


Fishes of Atlantic Coast 


Literature survey nutritive 24,000:00 
value fishery products 


In-cannery colour sorting 20, 000:00 


$ 47,000:00 
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Contractor 


University of Toronto 


University of 
British Columbia 


University of Toronto 


University of Toronto 


‘B.C. Research Council 


University of Toronto 


University of Toronto 


University of 
British Columbia 


Special Committee 


ose 


To investigate groups of 
fishes of the Atlantic 
Coast 


To reorganize and update 
FRB Bulletin #68 - Fishes 
of the Pacific Coast of 
Canada 


To analysis of tag and re- 
covery data - Heming Lake 
(Population Dynamics) 


Preparation of Manuscript 
on Freshwater Fishes of 
Canada 


To develop instrumentation 
for in-cannery sorting of 
salmon 


To provide information on 


nutritive values of Canadian 


Fishery Products for incor= 
poration into FRB bulletin 


To study fish populations 


1967-68 


$ 3,000:00 


10,000:00 


8,000:00 


23,000:00 


20, 000:00 


10,000:00 


To evaluate nutritive values 15,000:00 


of various fish meals and 
other fish products 


$ 89,000:00 


1968-69 


$ 6,000:00 


15,000:00 


2,000:00 


12, 000:00 


20,000:00 


10,000:00 


15, 000:00 


$79, 300:00 
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Number of scientific articles produced by Fisheries 
Research Board scientists and/or published by FRB 


A, JOURNAL OF THE FISHERI#S RES#ARCH ROARD 
FRB OTHER NUMBER NUMBER 
YEAR SCIENTISTS SCIENTISTS OF ARTICLES OF PAGES 
1962 5h 26 80 1185 
1963 78 27 105 1566 
1964 92 36 128 1569 
1965 8h, 48 132 1615 
1966 97 77 174, 2039 
1967 103 102 205 2707 
B. BULLETINS OF THS FISHERIES RESEARCH BOARD 
mostly by FRB scientists 
NUMBER NUMBER 

YEAR OF ISSUES OF PAGES 

1962 5 492 

1963 5 323 

1964, 14 389 

1965 6 718 

1966 7 1231 ; 
1967 He 1102 


Q 
Py 


PAPERS BY FRB SCIENTISTS IN NON-BOARD PUBLICATIONS 


NUMBER NUMBER 
YEAR OF ARTICLES OF PAGES 
1962 87 705 
1963 85 1088 
1964, 67 880 
1965 af 892 
1966 125 970 
1967 82k 1071 
i Not including 75 interpretive naners 


totalling 312 pases, 
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FRB employees who had opportunity to train themselves in 
specialized fields while employed with FRB and subsequently 
left and made important contributions to their field elsewhere.* 


EU eee 


Number of 
General Field of Contribution Individuals 


LL ————— 


Department of Fisheries 5 
Other Federal Agencies L 
External Aid (incl. Colombo Plan) 7 
Provincial governments 3 
Provincial Research Council 2 
Canadian universities 9 
United States universities 3 
United Nations - FAO 9 

- UNESCO i 
Other International Fishery Agencies 3 
Other fields 2 
TOTAL 48 
* 


Also includes number of persons who returned to FRB Service. 
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Research teams established during the period 


sapien hiajs «e162 bon) G6/iniose Saerenaet 


(1) FRB Laboratories 
(a) St. John's Station 


- A team investigating freezing applications 
in the operation of commercial fishes has 


been most productive. 


- A special group has been established to 
concentrate attention on the rapidly 


developing herring fishery off Newfoundland. 


(b) Marine Ecology Laboratory 


- A team specially oriented to study of the 
processes underlying marine production 


(work underway but still recruiting). 


(c) Halifax Station 


- A team with special competence in disease 
research. Major contributions have already 
been made in clarifying some of the problems 


of the shellfish industry. 


- A team effort in isolating natural products 
from marine organisms (hormones, marine 
oils, etc.) has gained international 


recognition for its contributions. 
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(d) St. Andrews Biological Station 


- A team approach has been adopted to conduct 
fundamental research on fish behaviour for 
the purpose of establishing a sound 
biological base for improvements in gear 


efficiency (still in the recruiting stage). 
(e) Freshwater Institute 


- A multidiscipline research team to tackle 
the biological aspects of pollution 
(eutrophication) in the Great Lakes and 
other freshwater sources (still in 


organization stage). 


- A team made up of biochemists, engineers, 
microbiologists, physicists to attack 
technological problems faced by the 
freshwater fisheries in processing and 


utilizing their catch. 
(f) Vancouver Station 


- A new team of scientists trained and 
equipped to investigate the complex problem 


of fish flavours. 


- A team working closely with scientists at 


UBC was eStablished to investigate phytoplankton. 
(g) Nanaimo Station 


- A team effort did much during the early 
1960's to determine the racial origins of 


salmon stocks on the high seas. 
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- A research team approach involving physical 
and biological oceanographers and fishery 
specialists is being employed in the Strait 
of Georgia to obtain a greater appreciation 


of factors influencing fishery production. 


Bo Universities 


(a) University of Toronto 


- A team of human nutritionists in the Faculty 
of Food Science has become the leading 
authority on the use of marine products in 
human diets as a result of FRB contract 


support. 


(ob) University of British Columbia 


- A team of poultry nutritionists became > 
established authorities on the use of marine 
and freshwater products in animal feeds as 


a result of FRB contract support. 


First Session—Twenty-eighth Parliament 


1968 


THE SENATE OF CANADA 


PROCEEDINGS 
OF THE 


LIBRARY \_ SPECIAL COMMITTEE 
| MAR 71969 =. ON 


CIENCE POLICY 


The Honourable MAURICE LAMONTAGNE, P.C., Chairman 
The Honourable DONALD CAMERON, Vice-Chairman 


No. 18 


WEDNESDAY, DECEMBER 18th, 1968 


WITNESSES: 


Department of Transport: D. M. Ripley, Director, Marine Hydraulics 
Branch; E. L. Hewson, Director, Transportation Policy and Research 
Branch; H. J. Williamson, Director, Telecommunications and Elec- 
tronics Branch; Dr. D. P. McIntyre, Chief, Research and Training 
Division, Meteorological Branch; and A. L. Peel, Chief, Railway and 
Highway Economics Division, Transportation Policy and Research 
Branch. 


APPENDIX: 


19.—Brief submitted by the Department of Transport. 
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Aird 

Bélisle 
Bourget 
Cameron 
Desruisseaux 
Grosart 


MEMBERS OF THE SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 
The Honourable Maurice Lamontagne, Chairman 
The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Hays O’Leary (Carleton) 
Kinnear Phillips (Prince) 
Lamontagne Robichaud 

Lang Sullivan 

Leonard Thompson 
MacKenzie Yuzyk 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday 
September 17th, 1968: 


“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 


That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the 
requirements of the new scientific age and, without restricting the gen- 
erality of the foregoing, to inquire into and report upon the following: 


(a) recent trends in research and development expenditures in 
Canada as compared with those in other industrialized countries; 


(b) research and development activities carried out by the 
Federal Government in the fields of physical, life and human 
sciences; 


(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 


(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the purpose 
of the inquiry; 


That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Com- 
mittee, to sit during sittings and adjournments of the Senate, and to 
adjourn from place to place; j 


That the papers and evidence received and taken on the subject 
in the preceding session be referred to the Committee; and 


That the Committee be composed of the Honourable Senators Aird 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear, 
Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phillips 
(Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 


18—3 
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Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 


“With leave of the Senate, 


The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 


Resolved in the affirmative.” 


ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


WEDNESDAY, December 18th, 1968. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 10.00 a.m. 


Present: The Honourable Senators Lamontagne (Chairman), Aird, Bourget, 
Cameron, Grosart, Kinnear, Lang and Robichaud. (8) 


Present but not of the Committee: The Honourable Senator McGrand. 
In attendance: Philip Pocock, Director of Research (Physical Science). 


The following witnesses were heard: 


DEPARTMENT OF TRANSPORT: 


D. M. Ripley, Director, Marine Hydraulics Branch; 
kK. L.. Hewson, Director, Transportation Policy and Research Branch; 
H. J. Williamson, Director, Telecommunications and Electronics Branch; 


Dr. D. P. McIntyre, Chief, Research and Training Division, Meteorological 
Branch; and 


A. L. Peel, Chief, Railway and Highway Economics Division, Transporta- 
tion Policy and Research Branch. 


(A curriculum vitae of each witness follows these Minutes.) 


The following is printed as Appendix No. 19: Brief submitted by the 
Department of Transport. 

At 12.55 p.m. the Committee adjourned to the call of the Chairman. 

ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 
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CURRICULUM VITAE 


Ripley, D. M., age: 50 years; Affiliation: Department of Transport, Marine 
Hydraulics Branch; Position: Branch Director; Education: B.Sc.—Queen’s Uni- 
versity, 1950; Professional Status: Member, Association of Professional En- 
gineers of Ontario; Experience: 1939-1945, Canadian Armed Forces. 1950-1951, 
Department of Transport, Hydraulic Engineer with the Special Projects Branch, 
Ottawa, engaged in preliminary Seaway design. 1952-1959, St. Lawrence Sea- 
way Authority—Senior Assistant Engineer (Hydraulics) employed on design 
and construction of the Seaway. During this period was responsible for hydraulic 
model studies and water use studies. 1960-1964, Department of Transport. Chief 
Special Projects Division. Responsible for departmental water-use studies. 1965- 
1968, Department of Transport. Director, Marine Hydraulics Branch. Branch is 
composed of three divisions: Hydraulics Studies, St. Lawrence Ship Channel 
and Marine Traffic Control. Continued responsibility relative to water-use 
interests of the Department. Boards and Committees: Since 1959—Member and 
Vice Chairman of the Canadian Section of the International St. Lawrence River 
Board of Control, a Board established to ensure compliance with the IJC Orders 
of Approval for the St. Lawrence River International Power Development. 
1952-1967—-Member of the Canada-U.S. Coordinating Committee on Great 
Lakes—St. Lawrence River Hydraulic Data. Many ad hoc committees dealing 
with water use projects, hydraulic engineering and related research. 


Hewson, Edward Lorne. Address: 655 Brierwood Avenue, Ottawa 3, Ontario. 
Marital Status: Married. Children: Two boys. Citizenship: Canadian. Age: 44. 
Education: B.A., Mathematics & Physics, University of B.C., 1948. Business 
Admin., CN Staff Training Course. Bishops University, 1954. Military Service: 
1943-1945 RCNVR—Radar & Wireless Tech. RA 4; Career: 1941-42, Radio 
Operator, Edmonton, Alta., Yellowknife, N.W.T. Fort Smith, N.W.T., Canadian 
Pacific Airlines; 1943-48, (During leave and vacation) Telegraph Operator— 
Canadian National Railways; 1948-52, Train Dispatcher—Can. National Rail- 
ways, Kamloops, B.C., Smithers, B.C., The Pas, Manitoba, Vancouver, B.C., 
Winnipeg, Manitoba; 1952-54, Chief Train Dispatcher, Smithers, B.C., Edson, 
Alta., Kamloops, B.C.; 1954-56, Asst. Superintendent, Smithers, B.C.; 1956-57, 
Research Engineer, Dept. of Research and Development, Montreal, P.Q.; 
1957-60, Division Superintendent, Operating Dept., Edson, Alta. and The Pas, 
Manitoba; 1960-60, Supervisor, Mount Royal Tunnel Service Project, Office of 
Chairman and President, Montreal, P.Q.; 1960-62, Chief of Budgets and Sta- 
tistics, Department of Accounting and Finance, Montreal, P.Q.; 1962-64, 
Operation Officer, Department of Transportation and Maintenance, Montreal, 
P.Q.; 1964-68, General Supt. Transportation, Atlantic Region, C.N.R., Moncton, 
N.B.; Feb. 1/68, Director, Transportation Policy and Research Branch, De- 
partment of Transport, Ottawa; Research Papers or Major Projects: 1. The 
Economics of Railway Signalling Part II—1956—(committee report)—De- 
velopment of methodology and detailed application to fifty mainline sub- 
divisions of C.N.R.—adopted as a program by Board of Directors. 2. Abandon- 
ment of the Harte Subdivision—1957—an economic appraisal of the merits 
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of retiring the second main line between Winnipeg and Portage la Prairie. 
3. The Mount Royal Tunnel Service Project—1960—an economic appraisal of 
the merits of converting the Montreal tunnel commuter line to rapid transit. 
4. Responsibility Budgets and Accounting—1961+in conjunction with Price 
Waterhouse and Co.—a project to develop and implement charts of accounts 
and budgets on a geographic and functional basis to establish accountability 
and responsibility of senior management line and staff officers for railway 
operating expenses. 5. Improved Freight Car Distribution—1962-63—a project 
to increase availability of freight cars in response to Russian and Asiatic 
grain orders. Developed standardized freight car classifications, inventory con- 
trol and reporting system based upon current forecasting and auditing tech- 
niques using manual methods. 6. Mechanized Freight Car Distribution—1966-67 
—application of computer techniques and improved communications facilities to 
freight car distribution. Pilot Project—Atlantic Region C.N.R. 7. Centralized Op- 
erations Control—1967-68—a pilot project to carry out the functions of freight 
car distribution, passenger car distribution, crew, locomotive and caboose 
assignment, train dispatching, car tracing, supervision of local placement and 
switching of cars from one centre in the Maritimes. Professional Associations: 
Canadian Transportation Research Forum, Canadian Railway Club. Inter- 
departmental Committees: Air Cushion Vehicle Committee, Chairman; Air 
Statistics Committee; Northumberland Strait Crossing Committee, Chairman: 
Air Canada Winnipeg Base Working Party, Chairman; Containerization Com- 


mittee; Roads and Highway Policy Committee; International Bridges Com- 
mittee. 


Williams, Harold J. P. Eng. Born: Regina, Sask. July 17, 1909; Office Address: 
A/Director, Telecommunications & Electronics Branch, Room 2157+-#3 Building; 
Marital status; Married. Three children; Citizenship: Canadian; Primary Educa- 
tion: Regina & Saint John N.B. Public Schools; University: University of New 
Brunswick B. Sc in Electrical Engineering 1930; Additional Education: National 
Defence College 1949-1950; Awards: Beaverbrook Scholar to UNB; Coronation 
Medal; Professional Associations: Member, Association of Professional Engineers 
of Ontario; Engineering Institute of Canada; Institute of Public Administration 
of Canada; Flying Activity: Holder of a Private Pilot (multi-engine endorse- 
ment) License; Positions Held: 1930-1931, Design Engineer, Northern Electric 
Co., Montreal; Design of rubber insulated wires and cables; 1931-1932, Junior 
Engineer, Dept. of National Defence; Royal Canadian corps of Signals, Ottawa 
and Regina; Installation and Operation of Airway Radio Beacon System; 1932- 
1936, Unable obtain Technical or Professional employment; 1936-1937, -Broad- 
casting station technician, Radio Station C.F.N.B., Fredericton, N.B.; 1937-1939, 
Junior Engineer, Radio Branch, Dept. of Transport; Installation Radio Range 
equipment, Western Canada; 1939-1941, District Radio Aids Engineer, Dept. of 
Transport, Toronto; Responsible for supervision of Installation, Maintenance 
and Operations of Radio Aids and associated Telecommunications facilities; 
Administration of Radio Operators, Technicians and Engineers, for Ontario, 
East of Nakina; 1941-1949, District Radio Aids Engineer, Dept. of Transport, 
Edmonton; Responsibilities as above with particular emphasis on co-ordination 
with Canadian & U.S. Military & Alaskan Civil Authorities for all Canadian 
civil telecommunication facilities in Alberta, North Eastern British Columbia, 
Yukon and N.W.T. MacKenzie River areas; 1949-1950, Attended National 
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Defence College as first representative to this course from Telecommunications 
Branch, Dept. of Transport; 1950-1954, Regional Director, Air Services, Monc- 
ton, N.B.; Responsible for direction of all Branches of Air Services in area of 
N.B., P.E.L, N.S. and Nfld. for Civil Aviation, Meteorological, Airport Con- 
struction and Telecommunications; 1954-1961, Regional Director, Air Services, 
Edmonton, Alta.; Responsibilities similar to above for Alberta, North Eastern 
B.C., Yukon, N.W.T. including Arctic Islands including and west of Cambridge 
Bay; 1961-1967, Chief of Technical & Policy Co-ordination of Telecommunica- 
tions & Electronics Branch, Dept. of Transport, Ottawa; Responsible for co- 
ordination of all technical and policy matters on Telecommunications, within 
Dept. and with other departments as required; Representative for Dept. and 
Canada to International and Commonwealth Telecommunications Conferences, 
international negotiations and Technical discussions on Satellite Ground Stations 
for Nimbus and Intelsat programs. Responsible for supervision of Research 
Development and Programming Section of Branch; 1967—Present, Acting Direc- 
tor, Telecommunications & Electronics Branch Air Services Dept. of Transport, 
Ottawa; Directs all activities related to Telecommunications and Electronics 
programs to provide services and facilities for Aviation, Marine and Meteoro- 
logical services in keeping with policies and budgetary constraints of the 
Department. 


McIntyre, Donald P. Address: 147 Davenport Rd., Toronto 5, Ontario. Marital 
Status: Married. Citizenship: Canadian. Education: B.A., Honours Mathe- 
matics and Physics (Pure Mathematics Division), University of, Toronto, 1938. 
M.A., Physics (Meteorology), University of Toronto, 1939. Ph.D., Meteorology, 
University of Chicago, 1949. Leonard Scholarship, University of Toronto; James 
Harris Scholarship in Mathematics, University of Toronto; Graduate Fellow- 
ship in Meteorology, University of Chicago. Career (Meteorological Service of 
Canada): 1939-1947, Forecaster (Officer-in-Charge at some locations) Toronto, 
Ont.; Vancouver, B.C.; Victoria, B.C. (RCAF No. 2 Group H.Q.); Prince 
George, B.C ; Whitehorse, Yukon; Montreal, Que.; 1947-1959, (University of 
Chicago); 1949-1950, Research Meteorologist, Research & Training Division, 
Toronto; 1950, Chief, Research and Training Division, Toronto; Note: The Re- 
search and Training Division is largely responsible for: 1. Research into the 
physics and behaviour of the atmosphere; 2. Consultation services based on 
research, e.g. air pollution; 3. Development of new observing and prediction 
systems; 4. Professional and technical training; 5. Extended range forecasting; 
6. Hemispheric, computer based, current and predicted charts in support of 
Forecast Services; Research Awards: Darton First Prize (Canadian) of Royal 
Meteorological Society (twice); Scientific Societies: Canadian Meteorological 
Society (formerly Canadian Branch, Royal Met. Soc.) 1953-55 President; 
Royal Meteorological Society (London): 1952, Fellow; 1955-57, Vice-President 
for Canada; 1956-64, On Scientific Activities Fund Committee. American Me- 
teorological Society (Boston): 1946, Professional member; 1959-62, Member 
of Council; 1961-66, Editor, Journal of Applied Meteorology; 1961-66, Member 
of Publications Commission; 1968, Nominated to run for President. New York 
Academy of Science (New York): 1965, Active Member. Special Activities: 
1949-63, Special lecturer, Department of Physics, Graduate School, University 
of Toronto; 1952-53, Arrangements Committee, Joint Roy. Met. Soc.-American 
Met. Soc. Conference, Toronto; 1957-58, Arrangements Committee, Scandina- 
vian-American Meteorological Conference, Bergen; 1959, Distinguished Lec- 
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turer, Texas A&M University Summer Teachers School; 1966, Member of official 
Canadian delegation, consisting of 10 scientists, to the 11th Pacific Science 
Congress, Tokyo. Posts: International or Foreign: 1953, Representative for 
Canada, Commission for Atmospheric Sciences, World Meteorological Organi- 
zation (a U.N. specialized agency); 1961-65, Chairman, Working Group on 
International Projects in Meteorology (WMO); 1965, Canadian representative, 
Experimental Inter-American Meteorological Rocket Network (EXAMET 
NET); 1965, Member, Standing Committee on Meteorology Pacific Science As- 
sociation. Posts: Canadian: 1949-63, Special Lecturer, Graduate School, Dept. 
of Physics, University of Toronto; 1961, Member, NRC Associate Committee on 
Space Research (ACSR) (National Committee for COSPAR, Committee on 
Space Research, International Council of Scientific Unions); 1961-67, Member 
NRC. Associate Committee on Geodesy and Geophysics (ACGG) (National 
Committee for International Union of Geodesy and Geophysics) ; 1961-67, Mem- 
ber, NRC Subcommitee on Meteorology and Atmospheric Sciences (SOMAS) 
(National Committee for International Association of Meteorology and Atmos- 
pheric Physics); 1967, Advisor to NRC Subcommittee on Meteorology and At- 
mospheric Sciences (SOMAS); 1962-68, Member of Canadian Committee for 
IQSY, International Quiet Sun Years, and reporter for meteorology; 1968, De- 
partment of Transport representative on the Inter-departmental Appraisal 
Committees on Research Scientists and Research Management (IAC). Publica- 
tions: In the following: American Mathematical Monthly, U.S.A.; Journal of 
Meteorology, the American Meteorological Society, U.S.A.; Bulletin of the 
American Meteorological Society, U.S.A.; Encyclopedia of Physics (the article 
—Meteorology), U.S.A.; Quarterly Journal of the Royal Meteorological Society, 
U.K.; Publication of the Royal Meteorological Society, Canadian Branch, Can- 
ada; Physics in Canada, Canada; Archiv fur Meteorologie, Geophysik und Bio- 
klimatologie, Austria; Geophysica, Finland. 


Peel, Alexander Leonard; Address: 46 Carbrooke Road, Glen Cairn, Ontario; 
Marital Status: Married; Children: two girls; Citizenship: Canadian; Age: 33; 
Education: A. University: 1. University of California, Berkeley, California; (a) 
Degree: Master of Business Administration, September 1967; (b) Thesis: A 
Regulatory Structure for Canadian Motor Carriers; (c) Scholarships: None. 
2. University of British Columbia, Vancouver, British Columbia; (a) Degree: 
Bachelor of Commerce, June 1959; (b) Thesis: Meteorological Phenomena and 
Their Effect on Airline Route Cost; (c) Scholarships: Elmer Johnson Memorial 
Scholarship. B. Advanced Work and Special Training: 1. Economic Theory 
Courses—University of Ottawa; 2. Department of Transport Management 
Seminar; 3. I.B.M. Data Processing Courses. C. Research Papers: 1. The Economic 
Regulation for Motor Carriers May 1968; 2. The Use of Non-Quantifiable Vari- 
ables in Decision Making October 1968. Military Service: (a) Pilot, University 
Reserve Training Plan, R.C.A.F., 1953-57; (b) Air Cadet Officer, 1957-62. Work 
Experience: A. Department of Transport, Ottawa, from: March 1965 to present; 
Position: 1. Chief Economist, Railway and Highway Division, Transportation 
Policy and Research Branch. From: March 1968 to present; 2. Highway Econo- 
mist, Railway and Highway Division, Transportation Policy and Research 
Branch. From: March 1965 to March 1968. B. Employer: Pacific Intermountain 
Express, Inc., Oakland, California. From: November 1962 to March 1965. 
Position: Superintendent of Budgets and Cost Control, Department of Research 
and Development. C. Employer: Canadian National Railways, Montreal, Quebec. 
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From: June 1959 to November 1962. Position: 1. Assistant Research Economist, 
Department of Research and Development. From: April 1962 to November 1962; 
2. Assistant Economist, Department of Research and Development. From: April 
1960 to April 1962; 3. Trainee Economist, Department of Research and De- 
velopment. From: June 1959 to April 1960. Professional Associations: A. Cana- 
dian Transportation Research Forum. Membership in Interdepartmental Com- 
mittees: 1. Interdepartmental Committee on Northumberland Strait Crossing, 
Chairman. 2. Interdepartmental Committee on Bridge Policy, Chairman. 3. Road 
and Highway Policy Committee. 4. Mainland-Newfoundland Transportation 
Committee. ; 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


Ottawa, Wednesday, December 18, 1968 


The Special Committee on Science Policy 
met this day at 10.00 a.m. 


Senator Maurice Lamontagne (Chairman) 
in the Chair. 


The Chairman: Honourable Senators, this 
morning we will be considering the brief 
which has been presented to us by the 
Department of Transport. As you will have 
noticed, this brief is divided into four quite 
different parts. I propose that we should con- 
sider the whole brief together when we come 
to the general discussion. 


By order we will deal first with the Marine 
Hydraulics Branch; then the Metereological 
Branch; thirdly, Transportation Policy and 
Research Branch; and finally Telecommunica- 
tions and Electronics Branch. 


We have with us this morning the four 
directors of these branches: to my immediate 
right is Mr. Hewson, Director of Transporta- 
tion Policy and Research Branch; to my 
extreme right is Dr. McIntyre, Chief of 
Research and Training Division in the 
Metereological Branch; to my immediate left 
is Mr. Williamson, Director of the Telecom- 
munications and Electronics Branch, and to 
my extreme left is Mr. Ripley, Director of the 
Marime Hydraulics Branch. 


They will all give us a short opening state- 
ment. We will start with the Marine 
Hydraulics Branch, then Transportation Poli- 
cy and Research Branch, Telecommunications 
and Electronics Branch, and finally the 
Meteorological Branch, which will also pre- 
sent to us some slides, which I am told are 
very interesting. 


Mr. D. M. Ripley, Director, Marine 
Hydraulics Branch Department of Transport: 
Mr. Chairman, honourable senators, in res- 
ponse to your earlier request. a brief was 
presented by the Marine Hydraulics Branch 


of the Department of Transport. Now with 
your permission I should like to summarize 
the earlier statements, perhaps in an, attempt 
to highlight the more significant points. 


The activities of the Marine Hydraulics 
Branch of interest to your committee fall 
within the definition of applied- research and 
development and data collection... That is to 
say the Marine Hydraulics Branch is involved 
in research with specific practical applica- 
tions in view. The objectives of the Branch 
relate to navigation requirements in water- 
ways where the Department of Transport has 
responsibilities. In consequence, the research 
activities have reference to water resource 
management, navigation channel _ design, 
behaviour of ships in confined waterways, 
sediment transport and ice phenomena. 


In recent years emphasis has been placed 
on the navigation requirements in the St. 
Lawrence and Saguenay River ship channels 
and to a certain extent in the Great Lakes 
system. The organization of the Branch re- 
flects its operating and maintenance functions 
and the associated research and development 
activities. The organization chart may be 
found on page 8 of the DOT brief and it may 
be seen there that in respect to research and 
development there is a Hydraulics Studies 
Division which can be seen on the right hand 
side of the chart which appears on page 8. 


Also within the St. Lawrence Ship Channel 
Division at Montreal, which incidentally is 
part of the Marine Hydraulics Branch organi- 
zation, there is an engineering field investiga- 
tion section. This is illustrated in the chart on 
page 10 of the brief. 


The Hydraulics Studies Division provides 
the hydraulics. engineering capability and 
related technical support for the total Marine 
Services programme. It is a small group of 
specialists, actually ten in number. It pro- 
vides the focal point within the department in 
hydraulic engineering research for input to 
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planning for the ordinary development of said 
marine transportation. It is intended that this 
group should not be substantially enlarged in 
the future and that the policy of seeking out- 
side assistance on special work should be fol- 
lowed. In accordance with this policy, con- 
tracts have been arranged with commercial 
laboratories for some hydraulic studies. The 
National Research Council have been invited 
to undertake similar studies on behalf of the 
department. In fact, the National Research 
Council is presently engaged in a large-scale 
comprehensive hydraulic model study initiat- 
ed by the Department of Transport. 


The Hydraulic Studies Division has also 
several research tasks assigned to it in con- 
nection with the International Joint Commis- 
sion Water Resource Management Studies in 
the Great Lakes, St. Lawrence River Basin. It 
rs also involved in research of ice phenomena 
as they may affect navigation during the win- 
ter. The average annual expenditures of the 
division are about $500,000. 


Turning now to the activities of the field 
investigation section at Montreal, it may be 
said that this is the primary source of the 
basic data for planning of projects, the con- 
trol of projects, and for the input to the over- 
all research and development programmes, 
for example the model studies activities. 


The annual expenditures of this field inves- 
tigation group have been of the order of 
$800,000. It has a staff of 70, of which seven 
are professional engineers. 


It may be noted that the data collection 
activities are associated with hydrography, 
soils analyses and the observations related to 
river ice conditions. 


In the field investigation section of the Ship 
Channel Division the policy is to employ spe- 
cialized consultants on short term projects 
requiring a particular expertise. 


Now, to summarize the activities of the 
Marine Hydraulics Branch that would seem 
to have relevancy at this inquiry it may be 
considered to be in the field of applied 
research and development and the data col- 
lection. These activities are related to the 
planning process, the determination of project 
feasibility and the co-ordination of the total 
effort of the department and associated in- 
terests in the development of navigation 
channels. 


Thank you, Mr. Chairman. 
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The Chairman: Thank you, Mr. Ripley; 
now we go to Mr. Hewson. 


Mr. E. L. Hewson, Director, Transportation 
Policy and Research Branch, Department of 
Transport: Mr. Chairman and honourable 
senators: may I say that I am honoured 
to have the opportunity to appear today 
before your Committee on Science Policy. 


The Transportation Policy and Research 
Branch functions largely as a staff unit for 
the Deputy Minister and the Minister of 
Transport, carrying out economic appraisals 
and studies of various types, rendering -assist- 
ance in the implementation of programmes, 
co-ordinating departmental activities for 
inter-departmental committees and supplying 
or arranging for the supply of a wide variety 
of information needs pertaining to policy and 
planning decisions. 


In addition, the Branch performs a direct 
liaison role in the development of long and 
short term operating and financial plans of 
the Canadian National Railways and Air 
Canada, with some lesser responsibilities in 
respect of other agencies-and Crown corpora- 
tions reporting to the Minister. 


The Department of Transport is large and 
complex. My direct involvement has been for 
a period of less than one year; consequently 
my comments are related principally to cur- 
rent activities. 


We have four divisions and will shortly 
have a fifth division carrying out applied or 
developmental research within the limitations 
set by priorities and resources. 


The Air Economics Division is heavily 
involved in the design and planning of the 
new airports for Montreal and Toronto. Our 
contribution consists of funding and sharing 
the supervision of contract research and 


development being done by consultants, in 


providing independent forecasts of passenger 
and freight volumes, in examining methodolo- 
gy, checking assumptions and testing alterna- 
tives and in devising suitable methods of 
transferring future airport costs to the users. 


Next in importance has been the economic 
assessment of Air Canada’s very rapidly 
expanding fleet and facilities requirements. A 
good deal of time has been spent seeking a 
solution to Air Canada’s Winnipeg overhaul 
base problem. A survey and fdrecast of gen- 
eral aviation and airport activity at individual 
airports is nearing completion. 
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We have been carrying out a series of 
benefit-cost studies related to requests for fed- 
eral government assistance in the construction 
of landing strips under the small airports 
programme. | 


Finally, the division in co-operation with 
counsel scrutinizes and advises upon appeals 
to the Minister from decisions of the Air 
Transport Committee relating to the licensing 
of air carriers. 


The Railway and Highway Economics Divi- 
sion contributed substantially to the drafting 
of the National Transportation Act. Within 
the past year the economic assessment and 
development of alternatives to the proposed 
P.E.I. Causeway has been a major effort. Fore- 
casts were extended as far as the year 2030 
and exploration of alternatives included 
investigation of such things as large sized 
hovercraft. 


A study is nearing completion on the eco- 
nomic feasibility of extending the season of 
the Port of Churchill, Manitoba. A large 
research contract has been let to examine 
economic resources and market potential 
which might be tapped by constructing a rail- 
way connecting the trans-continental rail line 
from northern British Columbia through the 
Yukon to the Alaskan border. A correspond- 
ing route location study was entered into on a 
joint funding basis with CNR earlier this 
year. 


Work is underway to develop a system 
model for transportation from the mainland 
to Newfoundland in order to assess the 
optimum mix of traffic between water carri- 
ers, rail and trucks, to assist the government 
in investment and subsidy decisions. 


We have been working co-operatively with 
the Department of Forestry and Rural Devel- 
opment in supplying the transportation input 
for regional development plans. 


Finally, preparatory work and investigation 
has been underway in anticipation of federal 
regulation of highway transport to follow the 
proclamation of Part III of The National 
Transportation Act. 


As an extension of the work carried out in 
the railway and highway fields the Minister 
recently announced the establishment of the 
Urban Transportation Division. At this point 
in time only the chief of the division has been 
appointed and we are in the process of 
staffing. 


A small brief dealing with urban transpor- 
tation was prepared and presented to the 
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Task Force on Housing and Urban Develop- 
ment, to outline a proposed programme. To 
date, one research contract has been let for a 
study to assess within fairly broad limits the 
relationship or urban transportation efficiency 
to gross national product, to assess relative 
efficiencies in major urban areas of Canada 
and, thus, to provide at least order of magni- 
tude predictions of the worth to the country 
of improvements in this important field, 
which should enable preliminary structuring 
of the priorities and programmes. 


The Marine Economics Division has carried 
out quite a number of small benefit-cost stu- 
dies related to facilities changes in ports and 
harbours. Of major importance this year has 
been work done in assessing and forecasting 
seaway traffic related to the future needs for 
enlarging or twinning the locks. The assess- 
ment is being carried out by an inter-depart- 
mental committee and is not yet available for 
discussion or publication. 


In a somewhat similar category a joint 
study is being carried out in conjunction with 
Marine Services for the development of a 
new national harbours policy and proposed 
re-organization of harbour administrations. 
This division serves on the International Joint 


Commission studying the Great Lakes water 
levels. 


In connection with work undertaken by 
consultants for the Branch in recent years, 
increasing use has been made of operations 
research people, particularly in the develop- 
ment of simulation models, mathematical pro- 
gramming techniques and other total systems 
approaches. 


The experience gained by consultants has 
been to a certain degree lost to the depart- 
ment, although we have obtained title to com- 
puter programmes when these have been 
developed as generalized solutions having 
applicability elsewhere. 


In view of the fairly intensive planning 
activity necessary in the immediate future, 
particularly related to airports and urban 
transportation, but also involving many other 
aspects of air and marine services, we have 
been asked to establish a small operations 
research division. 


Staffing is now in process; there are at 
present small operations research units in 
both Air and Marine services. It is anticipat- 
ed that the new division will provide head- 
quarters co-ordination, stimulate the inter- 
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change of techniques drawn from industry, 
universities and research sharing with other 
countries and deal with the structuring of 
solutions to some of the more complex prob- 
lems for which time or resources may not be 
available in the other units. 


The outlook: the National Transportation 
Act made provision for the establishment of a 
research division in the Canadian Transport 
Commission. This division is now in existence 
and I understand you will be examining them 
tomorrow. 


Research responsibilities between the De- 
partment and the Canadian Transport Com- 
mission are being divided on the basis that 
research in support of the operational re- 
quirements of the Department, the Canadian 
National Railways and Air Canada, as well 
as the urgent essentially short term require- 
ments of the Minister and Deputy Minister, 
will be met within the Department. 


Included also would be the means to deal 
with appeals to the Minister from decisions 
rendered by the Commission and to some 
extent the provision of an independent source 
to examine policy recommendations of the 
Commission. 


The research division of the Commission 
will correspondingly be freed somewhat from 
interruptions and changes of priorities caused 
by urgent requests arising from the needs of 
the Minister and Deputy Minister and will 
concentrate on the longer term and _ inter- 
modal aspects of developing adequate, 
efficient and economic transportation systems 
and their criteria. 


You may find in the course of your deliber- 
ations that the proportion of total research 
effort devoted to seeking solutions to trans- 
portation problems in relation to the national 
cost of providing transportation, leaves room 
for acceleration of research activities by a 
number of agencies. This is the view that I 
hold. Thank you. 


The Chairman: Thank you very much. 
Now, Mr. Williamson. 


Mr. H. J. Williamson, Director, Telecom- 
munications and Electronics Branch, Depart- 
ment of Transport: Thank you, Mr. Chairman 
and honourable senators: the opportunity to 
appear before you and tell you something 
about the research and development activities 
of the Telecommunications and Electronics 
Branch of Air Services of the Department of 
Transport is appreciated. 
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I feel that the efforts in what is more prop- 
erly known as applied research, where we 
apply known technology to solve problems 
and meet the operational needs of those bran- 
ches, services and agencies which we general- 
ly refer to as our customers are for the most 
part rewarding and always challenging. 


I would also like to make sure that our 
reference to being part of Air Services is not 
interpreted in a highly restricted form, since 
our -responsibilities extend into several facets 
of Marine Services, as well as being involved 
in the Meteorological Branch activities along 
with those related to civil aviation and, of 
course, to care for the needs in our own Tele- 
communications and Electronics Branch. 


I feel I am particularly fortunate and 
should I also say more secure in appearing 
before you this morning in that I am pleased 
to have associated with me Mr. Frank Bent- 
ley, who is Chief of our Research and Deve- 
lopment Division and, therefore, well 
qualified to answer detailed questions relating 
to the equipment and systems activities that 
are going on or have been completed over the 
time covered by our brief. , 


Perhaps I am a little different than my 
colleagues in the format that I am following, 
but I think that I should not take more of 
your time in this vein at the moment. Howev- 
er, Mr. Bentley and I shall do our utmost to 
answer your queries or to elaborate on items 
in our brief which you may be interested in, 
or any other matters of interest in which you 
feel that our sphere of competence is 
involved. 


Thank you, Mr. Chairman. 


The Chairman: Thank you, Mr. Williamson. 
Now, finally, Dr. McIntyre. 


Dr. D. P. McIntyre, Chief, Research and 
Training Division, Meteorological Branch, 
Department of Transport: Senator Lamon- 
tagne and honourable senators: it is a plea- 
sure for me to express on behalf of our Direc- 
tor, Mr. Noble, the Meteorological Branch’s 
desire to contribute to your proceedings here. 
We feel that this is an extremely important 
work that you are doing and that we can in 
some way contribute to it and we certainly 


hope to do so. 

The meteorological service perhaps is one 
of the oldest and we hope one of the most 
revered scientific services which the govern- 
ment has, since it predates Confederation by 
several decades. 
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I might say that I am very pleased to be 
able to represent the Branch and to try to 
answer any questions which you might have. 


Contrary to what you might think, this will 
not really be a lantern slide show here; I am 
merely trying to bring modern technology 
forward in presentation of our brief so that 
we can add some of the visual aspects to the 
spoken word and hopefully make it more 
intelligible. 


Also, my statements here may be slightly 
longer than the others and I am sorry for that 
but our brief was in a rather different form 
and based on rather different principles, so 
that I have to back-track a little to give you 
some of the information which you might 
have hoped to have seen in the brief, but 
which you will not find there. 


First of all, the Metereological Branch has 
some objectives which I hope can be read 
here. You have a sheet before you which 
gives a more complete version; mine will be a 
slightly abbreviated version, but the main 
objective of the Branch is to _ provide 
metereological service for the benefit of the 
people of Canada through the extension and 
application of all aspects of atmospheric 
science. 


We can break that down into some sub- 
objectives: the first one really is to provide 
information concerning the atmosphere. These 
are our services and this is our main purpose 
for being in being, to provide these services 
to Canada. 


Secondly, to engage in, encourage, assist 
and promote meteorological science in Cana- 
da. In other words, to be a spark plug. 


Thirdly, to act on behalf of the Canadian 
government in those areas where we have 
this kind of competence, particularly where 
we have an organization in a _ specialized 
agency. 


Now, this really covers the meteorological 
aspect, but we have a few other things 
thrown in from time to time, so we have one 
more sub-objective: to undertake assigned 
responsibilities in other allied scientific fields, 
the main one at the moment being in ice, 
since we have a large network for observing 
ice in navigable waters, particularly in the 
Arctic and, as well, all the navigable waters 
around Canada. 


Now, briefly, since we do not have an 
organizational chart in the original submis- 
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sion, I will indicate where we stand in the 
Department: the Director of the Meteorologi- 
cal Branch is here; the Assistant Deputy 
Minister is here. The Director, of course, 
reports directly to the Assistant Deputy 
Minister there. Our headquarters establish- 
ment, of course, comes under here. There is a 
Regional Meteorologist; there are six regions 
of Air Services and in each there is a regional 
meteorologist who is responsible for meteoro- 
logical activities. This man does not report to 
the Director of the Meteorological Branch, 
but reports through his own regional director 
of Air Services to the Assistant Deputy 
Minister there. So this is the line of reporting. 


The other connection is that the Director of 
the Meteorological Branch exercises function- 
al control over the activities of the Regional 
Meteorologist here. 


In fact the meteorological branch  or- 
ganization is like this: the Director and sub- 
divisions, plus meteorological services for 
national defence. In order to conserve our 
manpower, the meteorological service supplies 
manpower for meteorological services for Na- 
tional Defence, mostly for the air force, if we 
may call it that under combined services. 
These people are on our payroll, but work 
under National Defence; this man reports also 
through our Director and this is our means of 
maintaining liaison between the two sides of 
the service, so to speak. 


Now very quickly, the administration divi- 
sion we need say little about; everyone has 
one. The forecast division is responsible for 
the full forecasting system across the country 
and making sure it operates properly. The 
instrument division is responsible for instru- 
mental research, development, procurement 
and so on, to make sure, because we use a lot 
of it, that they are properly developed and 
standardized. 


The basic weather division is responsible 
for our network and this is one of our biggest 
efforts, because data gathering on a very 
large scale on a continuous basis is one of our 
biggest efforts and takes by far the largest 
amount of money in the entire branch. These 
networks come under the basic weather 
division. 

The two remaining divisions, the Climatolo- 
gy Division and the Research and Training 
Division are the ones where most of the 
research is done and hence most of the dis- 
cussion today will probably be on the work of 
those. 
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The Climatology Division, of course, main- 
tains the large scale records and the computa- 
tional machinery with which to draw out 
these tremendous numbers of records. There 
are hundreds of millions of punched cards 
containing those records and they are piling 
up at a tremendous rate. 


The Research and Training Division carries 
out all the rest of the research, basic and 
applied research, particularly in support of 
the forecasting and all the training activities. 


We run a number of schools and we main- 
tain the standards, professional and technical 
standards, for the Branch. 


In addition, we also operate part of the 
forecasting system. Since a large scale com- 
puter is necessary for the forecasting as it is 
done now the centralized part of the forecast- 
ing on a routine real time basis is carried out 
by the Research and Training Division, of 
course under the terms laid down by the Fore- 
cast Division. 


On these charts, the numbers indicated at 
the top, 2.2, refer to the numbers in your 
guide, so this may be of some help in con- 
necting it with the guide. 

First of all we have the organizational 
functions, and the policies that we have deve- 
loped over a period of time in connection 
with these organizational functions. The first 
of these is to use a system of resources where 
they are available. I do not think Canada can 
afford to duplicate its resources unnecessari- 
ly, so that this is a policy with us, to use 
existing resources where they are available. 
Initially, as you have got from the directors 
of other branches within the Department of 
Transport, we have a good deal of this kind 
of thing. We make extensive use of the 
resources of the Telecommunications and 
Electronics Branch, particularly, and espe- 
cially their electronics abilities and under- 
standing, their guidance to us and also pro- 
curement and maintenance of equipment. 
They also take many of our observations, 
since their people in the field are trained to 
take meteorological observations. This, there- 
fore, saves us having more staff in the field. 


Marine services also; we use their facilities. 
They operate the weather ships and facilities. 


Then the government; we make considera- 
ble use, I will not go into details, of course, 
of the facilities of the National Research 
Council, the National Aeronautical Establish- 
ment, and the Defence Research Board. 


Special Committee 


We make use also of the universities they 
are a resource for us. We make use of their 
facilities when they can serve our purposes 
and theirs also. Industry, also. 


Secondly, going in the opposite direction, 
not only do we use their resources, we supply 
the resources in return. I think it is necessary 
to have this kind of feed-back, so we support 
or co-operate with government services and 
research where we can make an input to 
theirs. 


In particular we provide bases, particularly 
in the Arctic; most of the Arctic work which 
is done uses the bases which we maintain in 
the Arctic and the ships, which in turn, are 
mained by Marine services. 


In addition we provide vast quantities of 
data of various kinds, oceanographic, climato- 
logical, radiation data and so on, for other 
departments of the government particularly. 


In addition, we have what might be called 
contract work going both ways, where you 
have two parties, both of which are getting 
something out of the deal. We get greater 
value and so do they by co-operating in sev- 
eral projects of this sort with Defence 
Research Board particularly at the Experi- 
mental Station, where we maintain staff and 
with Marine Services and NRC and so on. 


The next policy is for the building of our 
meteorological environment; by that I mean 
that if we are going to be fish we have to 
have water and it has got to be suitable to 
live in. We are concerned with the meteoro- 
logical environment; universities must be 
healthy, the societies must be healthy, so 
must industry. The national and international 
agencies within which we must operate also, 
sO we must ensure that we do all we can to 
ensure they are working. 


Now with regard to major hindrances: one 
of the questions that was asked I think was a 
lack of a clear-cut science policy is one of the 
major hindrances that we are faced with. The 
better the science policy, the more easily we 
will be able to operate and the more easily 
we will be able to sell our programmes. 


Major changes forecast in the future: I 
think the main one is that our work is becom- 
ing more and more mission-oriented. It has 
been in the past a considerable amount of 
basic work, for reasons which I will explain, 
and we are now becoming more and more 
mission-oriented as the results of these 
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researches come forward and end up in 
services. 


Personnel policies: first of all we have poli- 
cies for the encouragement of students to 
move into meteorology, because we have to 
acquire these people somehow and if we do 
not encourage them we do not get them. The 
first of these is the student assistance pro- 
gramme; it is a programme where we employ 
at least 75 people across the country, about 
half of them in headquarters, and a motiva- 
tional programme which is intended not to 
get work done but to motivate these students. 
So they work with good projects. We have 
lecture tours to different universities across 
the country to present meteorology and bring 
the universities more and more into it and to 
interest the students of course. We provide 
fellowships; we are providing ten fellowships 
this year, which are comparable to the NRC 
Fellowships. These are tenable at Canadian 
universities for periods sufficient to bring the 
bachelor up to the doctorate degree, after 
which we hope to hire him, of course. 

Our method of acquiring people initially is, 
first of all, people with a bachelor’s degree 
we will employ, put them through a course in 
our own school to give them the professional 
background to carry out operational work in 
the field. These end up as what we refer to as 
metereological officers. 


Another plan is the bachelor of metereolo- 
gist’s degree; we hire them and send them 
back to graduate school for two years and 
give them courses during the summers in 
between so that he comes out as a highly 
qualified professional meteorologist. 


Then we also take bachelors with honours 


and give them fellowships to bring them up 
to the Ph.D. 


We have some processes as well for 
upgrading their knowlegde; people can be 
sent on an education course for Ph.D. or for 
Master’s principle requisites, in which case 
they go into the master’s programme. 


We have refresher programmes for keeping 
people up to date, because we have perhaps 
the fastest growing science in the world. We 
have workshops; we send the people out into 
the field to bring people up to date in the 
techniques and we provide considerable liter- 
ature for people to read in between these 
programmes. 


There is also the upgrading of the work 
level and I think this is important, the use of 
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the technologists, because we have now tech- 
nologists and technicians doing work for 
which we used to require a professional ten 
years ago, sometimes even a professional with 
a higher degree. A lot of this work is now 
being done by a technologist, so that the 
professional is free to do professional work, 
hence more challenge, and he is happier in 
the job. 


Then we have the upgrading of the envi- 
ronment: if I may take the second one first, 
time for international organizations. If the 
international organizations, societies and so 
on, are going to be helpful, we have to supply 
people, give them time to work on these 
things and we do this; this is part of our 
policy. 


The UN specialized agencies; we have a 
specific policy where we will allow as much 
as four men full time working in the 
secretariats, let us say, of these international 
organizations at any one time. 


With regard to the research policies, pro- 
ject establishment and prorities, first of all, 
Canada’s needs is our main criterion. If this is 
an area where Canada has a need for 
research to be done we move in or will sup- 
port it. 


Commitment to a Canadian scientific pro- 
gramme which the government has already 
accepted: science policy is not formed here as 
to which programmes will be accepted and 
which not; we may have a part of this and 
hence there is a commitment. I think we have 
spelled it wrongly, but at any rate we do the 
work; this becomes a higher priority if Cana- 
da has an interest in this field. 

Canada’s geographical location and _ size 
imposes certain responsibilities as, for exam- 
ple, it is impossible for us not to move into 
the field of sampling the high atmosphere, 
because we own too much of the geography 
of the world and if we do not do it, then our 
sovereignty is going to be overruled; other 
countries will insist on doing it. We cannot 
refuse the world this data, therefore it is 
important that we have programmes to obtain 
it. 


Then, of course, finally there is the need of 
the meteorological services themselves for 
support, because we have a scientific service 
and services which require scientific support, 
which we supply. 

Contracts and grants: we use all of these 
things. Let us take research grants first: first 
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of all, the criterion here is to meet the profes- 
sors’ goals and not our goals. We have 
research grants with the universities and 
these meet our goals and not the professors’ 
goals. There is co-operative research with 
joint goals; for our development contracts, of 
course, for equipment requirements. 


These basically are the policies. 


Research output: you can just read that for 
yourselves; that is our research output for the 
last three years, to give you some idea of 
where we stand. 


Conferences: I do not want to spend too 
much time on that; we go to the usual 
meterorological and cross-discipline confer- 
ences, some of them Canadian Met Society 
and American Met Society and various inter- 
national conferences, but we also have some 
special ones, cross-discipline conferences, 
which are laid down for special purposes 
which I think are worthwhile mentioning. 


This particular one is an example: World 
Metereological Organization and the Interna- 
tional Civil Aviation Organization established 
a scientific and technical conference in Lon- 
don this year to which Canada made a con- 
siderable contribution and I think Canada’s 
stature went up considerably from the contri- 
bution that was made at that conference, 
which will result in improved background for 
us in international civil aviation, particularly 
the supersonic transports which are coming 
in. 


Then again there are other special confer- 
ences, such as the special one held in Vienna 
this year, to which again I think we made a 
very considerable contribution. This was on 
the peaceful uses of outer space and because 
of our technical know-how and because of our 
satellite technology which can be transferred 
and used at relatively small cost by under- 
developed countries, we are able to make a 
very substantial contribution to a meeting of 
this sort, probably more so than the bigger 
countries, such as the United States, which 
really have big efforts, which cannot be 
duplicated in smaller countries. 


Obviously I am not going to list all of 
these; we gave a variety of facilities, some of 
which are laboratories. We have field facili- 
ties; we have mobile field facilities; micro- 
meteorological trucks which can be wheeled 
out and work beside atomic energy plants to 
work out the diffusion characteristics before 
the plant opens. We have mobile radars, 
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maintained of course by the Telecommunica- 
tions and Electronics Branch; we have plat- 
forms, such as the Arctic stations and certain 
weather ships which can be used for other 
research work. 


Then in the international centres: in the 
world of science Canada has been given the 
job of doing certain things on behalf of the 
world. One of these is the world ozone data 
publication; ozone is a relatively small gas in 
the upper atmosphere, but highly important, 
and Canada publishes on behalf of the world 
meteorological organizations the total world 
output on ozone data from everywhere. 


Similarly, the North American Noctilucent 
cloud data publication; these are clouds which 
occur in the high stratosphere, two miles up; 
we publish these data for North America and 
they become part of the world system as the 
results of that. 


We also operate the national radiation cen- 
tre which maintains the standards for radia- 
tion and we recalibrate anybody’s instruments 
according to these standards on behalf of the 
international bodies. 


Coming quickly now to the scope of activi- 
ty: there is the flow dynamics, the motion of 
the air from micro scale clear up to hemis- 
pheric scale; we study in all scales from the 
surface up to the high atmosphere of say 100 
kilometers. 


The physicla processes of the atmosphere: 
the climate; instrumentation to back these 
things up; fringe sciences, which are most im- 
portant; they are pollution, hydrometeorology, 
ice in navigable waters. 


The economic units affected: we affect 
practically everything economically; transpor- 
tation, land, water, air, sea, supersonic tran- 
sports, space, all depend on meteorology. 
Agricultural, forestry, water resources, ocea- 
nography, atomic energy, fisheries, building 
research, NRC, defence. To that you could 
add other things: health, and northern 
development. 


Sample significant projects: just to put this 
in perspective, the wind-wave project, which 
I think Mr. Ripley indicated, is really a 
marine project but it has a_ substantial 
meteorological requirement before the marine 
part of the project is finished. This is applied 
research, mission-oriented in support of 
Marine Services requirements and! in co-oper- 
ation with Marine Services and NRC. 
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The Alberta Hail project: this is a tremen- 
dous project; crops are lost continuously 
because of tremendous hail; this is basic and 
applied research into the structure and phys- 
ics of these storms. It is also co-operative with 
the Alberta Research Council and the Na- 
tional Research Council. It is a_ scientific 
study; part of it is contracted out to McGill 
University, so you can see the interconnections 
here in this one project. 


APT: this is automatic picture transmission 
and the pictures which I gave to the Chair- 
man here are some of those we obtained with 
our own equipment, which can be passed 
around so that you can look at them at your 
leisure, but with the automatic picture trans- 
mission type of thing we can use our own 
read out station to read from these satellites 
certain types of pictures which we can use in 
our own services and many other people need 
this information, so there is a whole new 
service being developed here. So we have 
been carrying out.applied research and deve- 
lopment to develop a satellite read out net- 
work, communications, data processing and 
the interpretation for many of these uses. So 
there has been throughout this co-operation 
with the National Research Council and the 
users and the major electronics support for 
this has been supplied by the T and E 
Branch. 


Automatic weather stations: this is an 
instrumental type of development which 
allows us to move into research fields which 
we could not move into a few years ago. We 
have major projects in this area in support of 
the supersonic transport. 


The Canadian Hydrologic project: I men- 
tion this because it is a major hydrologic 
project. This is part of UNESCO’s interna- 
tional hydrologic decade, where they are 
going to study the hydrologic cycle, how the 
waters of the ocean drop down to feed the 
rivers and so on. It is the basis for the whole 
of water resources. This project is interna- 
tionally set up; it runs from 1965 to 1974 and 
there are many co-operating agencies 
involved. 


The present time—the effect of scientific 
activity on the meteorological branch are 
basic pressures: new technology creates 
demands for services and support and also 
creates means for services and support. World 
War II and after created many demands for 
Services; it also created the money, which 
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was not available before that and which is 
very necessary for the data which are 
required for these large scale operations and 
the equipment by which one could saddle the 
atmosphere. As a result of that we have been 
moving into a data gathering phase, where 
we use ground based equipment, radar, 
radiation networks, ozone networks, for sam- 
pling the ozone, micro-meteorological net- 
works in respect of air pollution, automatic 
stations and then the laser is now moving in 
too. 


We have airborne sondes, as we call them, 
the standard type which measure the temper- 
ature and so on, ozone sondes, radiation 
sondes, and constant level sondes. 


Then there are the airborne type of sen- 
sors: research aircraft; surface temperatures 
which are measured by radiation sensors so 
that you can fly over a lake and measure its 
temperature and the satellite, of course, 
which is a revolution in itself. 


As a result of all the data coming in data 
processing technology has moved ahead and 
this leads to new analysis methods. Communi- 
cations is a part of this radio, teletype, fac- 
simile and the satellite itself. The computer is 
an electronic computer which now draws the 
weather maps that we used to draw by hand, 
as well as calculating the forecast for the 
future. 


Statistical techniques for the handling of 
these tremendous quantities of data have 
moved ahead and we have helped them move 
ahead as part of our research has been in this 
field. Data storage and the different types of 
analysis to the mathematical modelling of the 
atmosphere has also been a part of this. 


As a result of all this, there is really an 
explosion in meteorological research in all 
fields and I think we are now moving into the 
theoretical field, because you move from the 
new knowledge to the new techniques to the 
theory and we are now moving into the 
theoretical’ part of this. I am speaking of 
meteorology as a whole and not just as a 
branch. 


Part of this depends on the meteorological 
departments in universities, a phenomenon in 
itself. If you go back before the war, there 
was only one department of meteorology on 
this whole continent; that was at MIT. There 
are now about 40 in the US; a few major ones 
in Canada and there are some minor ones in 
Canada which could become major ones. 
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So that this is the environment within 
which we are now growing in meteorology. 


Thank you. 


The Chairman: Thank you very much, Dr. 
McIntyre; Senator Cameron? 


Senator Cameron: Mr. Chairman, gentle- 
men: in looking through this brief it is rather 
obvious that the main emphasis is on applied 
research, rather than basic research and this 
is natural. This’ makes it I think easier for a 
group of laymen like ourselves, because we 
get a little closer to the day-to-day problems. 


In going through it I was interested, I am 
following the outline now, in a comment 
which intrigued me a little bit. It could be 
serious and maybe nothing, but on page 2, 
under Organizational Functions, there is an 
implication there I think: how many times 
has the Treasury Board turned down projects 
and what was the nature of these projects? 


Now, this may not be a good question to 
start out with, but I was just intrigued by 
that, because the scientific establishment of 
this department is not large and I can see 
where there might be some difficulties, par- 
ticularly in the higher levels of scientific 
personnel. 


Are there any problems there? I just made 
a note there: how many times has the Trea- 
sury Board turned down projects and what 
were they? 


Now, this may not be politic to answer 
regarding the project, but the point that 
occurred to me was that in highly specialized 
work I am wondering if the rules of the Pub- 
lic Service Commission can be applied as 
they are set up today? 


Mr. Hewson: Perhaps I could answer that 
for the department. This was in reference to 
the marine hydraulics submission, but I think 
it is a generalized question. The Treasury 
Board, as an outcome of the findings of the 
GLASSCO Commission, has been attempting 
with a considerable degree of success to try 
to quantify and forecast future benefits before 
embarking on any large-scale programmes. I 
think that people working in the research 
area have more difficulty in justifying pro- 
grammes than some of the more practical 
construction and project type applications. 


As a generality also, we have not had 
difficulty with the Treasury Board in regard 
to research; as a matter of fact, we have had 
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a great deal of co-operation from them. There 
could have been and do occur from time to 
time specific projects where they may ask a 
question such as “could this be deferred a 
year?” if it involves a large expenditure of 
money and where the results are perhaps not 
going to be well defined. In general this is a 
co-operative arrangement and I do not think 
it represents any unilateral action by the 
Treasury Board; our relationships have been 
quite satisfactory. 


Senator Cameron: I think the implementa- 
tion of the GLASSCO Commission’s recom- 
mendations are important; one of the objec- 
tives, of course, was to avoid duplication and 
waste of funds. I just wondered what the 
effect of this is. 


Dr. McIntyre: In this connection as it 
affects us and I am sure the others are the 
same, the GLASSCO Commission report has 
been implemented to a certain extent. It used 
to be that in putting forward research activi- 
ties the whole thing was looked at at the 
higher level activity by activity and perhaps 
sliced or altered and you, would get back a 
programme which might be unworkable be- 
cause they had cut out a part which was 
necessary to make the whole thing work; this 
was poor, but it has been more and more a 
matter of looking over the entire programme 
and then providing the funds, then allowing 
enough leeway so that things can be moved 
around. 


So I think this type of hamstringing effort 
has been disappearing pretty fast. 


Senator Cameron: This is really what I 
wanted to get at, because people who may not 
be knowledgeable in the field doing just as 
you Said, cutting out an element of the pro- 
gramme, might tie up the whole programme, 
which underlines the importance of having 
somebody able to get to the Treasury Board 
to actually give this picture pretty clearly. 


It again comes back to the question of the 
need for a science policy and who makes the 
decisions. 


The next one was on page 3; this has to do 
with the argument that has been made from 
time to time about the keeping of the St. 
Lawrence Seaway open, even up into the 
Great Lakes. 


Now, some people think that it is a waste 
of time even to keep it open to the Port of 
Montreal. My question is: is there no eco- 
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nomic way of ultimatedly keeping the seaway 
open and if not, is adequate research being 
done on this project? That is the first 
question. 


Mr. Ripley: I shall try to answer that, Mr. 
Chairman, if I may. 


The Chairman: It might be a joint answer. 


Mr. Ripley: Yes; actually it was not too 
many years ago when many people felt and 
took the view very strongly that nothing 
could be done to provide winter navigation in 
some of our navigable waters. The view was 
taken, of course, that the forces of nature 
were just too large, too strong and could not 
be overcome. However, in spite of this, 
improved technology in ship operation, ship- 
building, new ideas about why we have ice of 
certain characteristics in certain areas, 
improvements in forecasting the weather, 
such as has been explained by Dr. McIntyre, 
these things have all shown very definitively 
that improvements can be made in winter 
navigation. 


Indeed, we have evidence of that, that 
navigation is virtually a fact in winter into 
Quebec City where not too long ago it was 
not accepted at all, and indeed there are ships 
now going to Montreal where within relative- 
ly recent times there were not. 


So I would suppose that as we improve our 
techniques and more research is done on this 
question, and which indeed is now going on, 
that further improvements will be realized. 


Senator Cameron: Do you think it is likely 
that there will ever be a sufficient economic 
advantage to justify the cost of keeping the 
seaway open? 


Mr. Ripley: I will allow Mr. Hewson to 
answer that question. 


Mr. Hewson: The seaway itself as a trans- 
portation system is in competition with other 
surface modes, in particular, pipelines, where 
there is a large amount of oil presently mov- 
ing by water that has the potential of moving 
by pipeline, also in competition with railway 
and highway networks. 


Now, the case for year-round operation of 
the seaway I think perhaps Mr. Ripley could 
Support in detail as to the technical complica- 
tions involved and the degree of certainty to 
which the season can be extended, but the 
economic situation is not nearly so clear as 


navigation of the lower St. Lawrence into 
Montreal. 
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We are not in a position at this point in 
time of having any clear picture on the posi- 
tive side of extending the season for the sea- 
way itself. 


Senator Bourget: The difficulty you will 
encounter in leaving the seaway navigation 
open all winter will be probably with the 
locks. Have you made any research or any 
studies so as to overcome that difficulty? 


The Chairman: This 


question. 


is a_ technological 


Senator Bourget: Yes, but it enters into the 
field of research also. 


The Chairman: Yes, but not economics; it 
may at the end. Everything at the end is 
economics. 


Senator Bourget: Well, it followed on Sena- 
tor Cameron’s question. 


Mr. Hewson: Well, Mr. Ripley can refer to 
the subject at any rate, and outline what has 
been done. 


Mr. Ripley: Actually there are a good many 
ideas explored focused on this very question 
and you are correct in saying that the lock 
areas, taking the case of the problem that 
lock areas definitely are the critical area as 
far as the seaway portion is concerned. 


The seaway authority for its part has done 
and is continuing to do a great deal in regard 
to removing the ice out of the lock areas and 
as a result there has been some modest exten- 
sion in the navigation season. If my memory 
serves me correctly, in the approximately ten 
years that the seaway has been in operation 
there has been an extension of the season into 
December of the order of two weeks I would 
say. Some of this has been good fortune, due 
to the weather, but on the other hand some of 
the improvements in new techniques have 
been of considerable help as well. | 


As to where we go from there, I frankly 
cannot say. There are thoughts expressed in 
many areas for heating the water and this 
kind of thing, sitting thermal generating sta- 


tions, atomic power stations near these criti- 


cal areas, but we in our area are certainly not 
doing anything in the way of research on this. 


There are other people, I believe the 
Defence Research Board and possibly the 
National Research Council are doing research 
on this very point. 


Senator Cameron: Relating to that, I have 
another question and it is on page 6, referring 
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to winter navigation in the St. Lawrence: how 
long is the closed season now, and is it eco- 
nomic to keep the port open up to Montreal? 
You say it is up to Quebec a good part of the 
winter now, but ships have been coming into 
Montreal increasingly in recent years. 


Is it a month, six weeks, two months? 
Senator Bourget: All winter. 


Mr. Ripley: I think it is correct; if you are 
from Montreal you would say it is never 
closed. 


Senator Bourget: I am from Quebec: 


The Chairman: If you are from Halifax, 
you would say that Montreal is always open. 


Mr. McIntyre: In this connection, it might 
be of interest to know that the satellite is 
becoming a useful tool here; one of the pic- 
tures I brought up shows the ice piled up on 
the eastern side of the lake and you can see it 
in the actual picture. 


Senator Cameron: Every innovation has its 
side effects; what would be the effect if we do 
get the winter navigation into Quebec City 
and to Montreal? What will be the effect on 
the Atlantic ports? That is one thing. 


Secondly, the new trend in the bulk carri- 
ers is to the huge, 200,000, they are talking 
about 300,000, in fact the Japanese have a 
500,000 ton carrier in the works. Now, the St. 
Lawrence Seaway, the ports of Montreal and 
Quebec are not likely to be affected by this 
type of bulk carrier; they would never take 
those, or would they? 


Mr. Hewson: Perhaps I could speak to that, 
Mr. Chairman: the present channel, and Mr. 
Ripley can confirm this, in the St. Lawrence 
is maintained at 35 feet and we have under- 
taken some preliminary studies as to the pos- 
sibilities of going to 39 feet and to 45 feet. 


Thus far we have not been able to prove an 
economic case for this, so that the bulk carri- 
ers which will be deep draft vessels, the pres- 
ent ones are, will be berthing at a limited 
number of facilities on the eastern seaboard. 


On the other hand, the container ships 
which are also developing very rapidly may 
be expected to penetrate the St. Lawrence, as 
far as Montreal at least. 


So we have these two developments pro- 
ceeding somewhat differently. 


Senator Cameron: There has been some 
discussion in the papers and at some govern- 
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ment levels about the building of a huge new 
port capable of taking the largest ships in 
New Brunswick. 


Senator Bourget: And Halifax; which has 
to do with the land bridge most particularly. 


Senator Cameron: Yes, that is right, but in 
the foreseeable future would you not antici- 
pate that large bulk carriers would come up 
as far as Montreal? They might come to 
Quebec. 


Mr. Hewson: We could not provide an eco- 
nomic basis for creating the channel at the 
present time; not only are we faced with the 
competition from our own Canadian ports, 
but also the large American ports which are 
geographically closer to the centre of Canada, 
so that I do not believe that in the near 
future there will be any case for a substantial 
deepening of the channel to accommodate this 
type of vessel. 


Senator Bourget: I understand that it might 
be difficult from Quebec to Montreal, because 
the channel is narrower there and the depth, 
as you say, is around 82, 34 feet, but to 
Quebec City as I understand it, there is only 
a stretch there, the south channel could be 
developed there; I understand that your 
department is looking into it, so I am won- 
dering if you are making research for big 
ships, deep draught vessels that could come 
up to Quebec at least if some area and this 
area in particular down from the Ile d’Or- 
leans, let us say, down to Riviere du Loup, 
you have got deep sea there, so I was won- 
dering if some studies had been made or will 
be made to get this transportation up to Que- 
bec. Up to Montreal it may be, as I said, 
more difficult. 


Mr. Ripley: Yes; I shall be pleased to 
attempt to answer that question: it did not 
come out clearly in our brief, but I should 
explain that a substantial research endeavour 
is underway in respect to the very points you 
are bringing up. East, or northeast from Que- 
bec in the River beyond Ile d’Orleans, there 
is of course this limiting section and at the 
present time we have a group of people who 
are actively engaged in analyzing it from 
every standpoint to see if there is an econom- 
ic way, I mean a minimum cost manner in 
which we can keep that channel at the depth 
which would be indicated by the demands for 
ships upstream at that point. So this is indeed 
going on and I believe when Mr. Hewson 
referred to economics it would be a case of 
comparing, as well as the general economic 
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position country-wide, the costs of whatever 
we are proposing relative to the benefits 
which would accrue. 


So our engineering activity and _ this 
research activity is actually a part of the 
benefits cost analysis and these things are to 
some extent a continuing type of activity 
within the department. 


I might, just to clarify one further point on 
this of particular interest in this area, say 
that there is a tide and ships of draughts up 
to 45 feet can now come to Quebec City if 
there are facilities there, if there are cargoes 
for them. 


Senator Bourget: Yes, I understand that 
CPR is looking into it and CPR has some 
plans to establish a container project there 
near Quebec. 


I understand also that National Research 
Council has a model being made, a model 
for some years now, to study the feasibility. I 
do not know as far as the economics are con- 
cerned, but as far as the technical problem is 
concerned, National Research Council have 
made a model and are working on it for some 
years now. The Quebec area has been waiting 
for that study to come out with some results 
because, as we go along and as you know, 
there are bigger ships coming down to 
Quebec. 


The Chairman: Are you aware of these 
studies? 


Mr. Ripley: Yes, Mr. Chairman; I made 
some reference to this National Research 
Council study in my brief statement and as a 
matter of fact there are various things in our 
general brief which cover the same point. 


The model study activity to which you have 
referred is a project initiated by the Depart- 
ment of Transport and The Research Council 
were invited to undertake what I would call 
the scientific part of this. We provide the 
funds in DOT votes. 


This model is now well along; it is a large 
model, I assure you. It represents a section of 
the river from Montreal to Father Point. It is 
a tidal model; it is a very involved model and 
we hopefully expect to get the answers that 
you too are seeking when this model is in 
Operation. 


As a general comment on this particular 
study by National Research Council I might 
add at this point, Mr. Chairman, that when 
Wwe undertook this study we had two objec- 
tives: one was to solve these transportation 
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questions which the Department has an 
interest in; the other one was to provide an 
environment for the development of expertise 
in marine hydraulics associated with the 
extra-marine problem and I am _ indeed 
gratified that we have achieved the second 
objective already, because if anyone wishes to 
examine the activity that is going on in res- 
pect to this model they will be convinced that 
it is becoming an extremely fruitful source of 
specialists in the coastal extra-marine 
hydraulics field. 


Senator Bourget: Is it the intention of your 
department to start to work on dredging, or 
doing some work in the south channel, 
because, as you know, the north channel is 
not too safe and there have been many acci- 
denis there. As a matter of fact I was one of 
the victims one day when our ship was sunk. 


So I was wondering if the department 
intends after your research being made that 
you dredge or do some work so that the navi- 
gation could use the south channel? 


Mr. Ripley: I can only answer, Mr. Chair- 
man, by saying that it is part of the study. 


The Chairman: We are going more and 
more into policy questions now. 


Senator Cameron: Yes, ft realize that. Just 
one that relates to it: under your research 
projects you mention the Champlain water- 
way feasibility studies; what stage has this 
reached? 


Mr. Ripley: That study referred to here has 
been completed. It was a study undertaken 
for the International Joint Commission; the 
Department of Transport participated in the 
study in view of the internatinal aspect. 


As I say, the study has been completed and 
the Commission I believe has actualiy made 
its report. The study was directed towards 
the evaluation of various improvements in the 
waterway for deep draft navigation and I 
believe the conclusion was that there were no 
benefits that would match the costs. Accord- 
ingly there was no recommendation to do 
anything on a large scale for navigation. 


I believe there is also, or continuing within 
the department, a study relating to the 
recreational improvement of the waterway. 
This has not been completely resolved, but no 
doubt there will be a report on this in due 
course. 


Senator Cameron: Well, you have given me 
the answer I wanted to elicit, namely there is 
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not likely to be any development in that area 
for some considerable time, if ever. 


Could we switch now a little further along, 
to again page 6, the Great Lakes Water Di- 
version Studies. We read from time to time of 
very large projects for diverting water all 
over the shop; one proposal is to divert water 
from northern waters into the Great Lakes 
and raise the lake levels. This would have 
some effect on the seaway and some people 
say it would also be a tremendous advantage 
to the city of Chicago. 


What about this? 
The Chairman: This is an old one. 


Senator Cameron: Yes, but it is coming up 
with increasing frequency. 


Mr. Ripley: Mr. Chairman, I can only give 
a sort of a general indication of what is going 
on in this particular area: there is a study 
under the direction of the National Joint 
Commission again, the one that you have 
referred to, the one for the Great Lakes, and 
in the context of the study all these diversion 
schemes in and out of the Basin are being 
examined. I think that is about where we 
stand on that; there will be no stone left 
unturned, I am sure, in the Commission’s 
study. They are making an extremely thor- 
ough investigation and in due course we shall 
know what the answer will be. 


Senator Cameron: The reason I am putting 
some emphasis on these questions, with Sena- 
tor Lamontagne says are quite far into the 
policy area, is because of the kind of lead 
time required to get the work done. Now, it 
may be ten years, fifteen or twenty years, 
therefore it is important that some group 
have a complete picture of what is going on, 
what is likely to go on, and the likely out- 
comes of certain studies; this is the reason I 
think it is important to get the picture of all 
of these projects now in order to help formu- 
late science policies later on. 


Mr. Hewson: Perhaps, Mr. Chairman, I can 
make a supplementary comment in that con- 
nection. Part of the work of the International 
Joint Commission, under one of the divisions 
studying the problem has been to create a 
mathematical simulation of the whole water- 
ways network. This model has now been 
completed and is being tested for various cor- 
relations. There are some preliminary indica- 
tions coming out but I think it is a little early 
to make a statement. In general the level of 
the water in the total system is now tending 


Special Committee 


to maintain itself and some of these problems 
that you spoke of earlier with respect to 
Chicago are not as critical at the present 
time. 


However, the outcome of operating with 
this model will, I think, provide adequate 
lead time in association with some of the 
work that Dr. McIntyre made reference to, 
ice forecasts, and actually water budgeting 
that. is now possible through satellite data; it 
will be possible to have an adequate lead 
time to bring about diversions of water from 
the Hudson Bay watershed and what not in 
time to deal with the situation. 


Senator Cameron: I have some other ques- 
tions, but I am prepared to leave them out of 
this section now, unless someone else has 
something else. 


Senator Kinnear: Mr. Chairman, I was 
going to speak about the research being most- 
ly done from Montreal east and I was won- 
dering what research you have done in the 
Great Lakes area? 


You have spoken about locks, but I think 
you were referring to the locks that are east 
again and not the locks in the Welland Canal. 
I have a whole flock of things running 
through my mind that I wanted to ask, 
because you have left so much information 
with us that it is hard to get it all answered 
that we think about. 


Also, Mr. Hewson, I was wondering are we 
not at high water now? The water is the 
highest in many years on the lakes, and that 
helps navigation greatly. What about raising 
the level at low water time? 


All these questions are running through my 
mind but first I would like to know if you are 
doing any research other than the model of 
the new Welland section of the Welland Ca- 
nal? What about the research you are doing 
from Montreal west to the southern Ontario 
Great Lakes? 


Mr. Hewson: Mr. Chairman, the model that 
I referred to earlier, perhaps you are speak- 
ing of a different model, was a systems model 
of all of the rivers emptying into the Great 
Lakes Basin, measuring the flow of these riv- 
ers and measuring the water resources in the 
hinterland supporting the rivers and actually 
maintaining a running inventory of water 
resources with ability to forecast into the 
future as to the changes in levels. This is 
what is contemplated in the model. 
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With respect to the St. Lawrence or to the 
seaway itself and to the locks and facilities in 
the Great Lakes, there has been an inter- 
departmental committee studying the need 
for expansion of the locks or twinning the 
locks in keeping with the increased demands 
of shipping. The traffic forecasts, etc. have 
been completed; the committee’s report is not 
yet ready for publication, so that I am not 
free to comment on it at this time, but there 
is almost a continuing study being carried out 
in regard to the facilities of the seaway. 


The last impact that was made on the sea- 
way was with the installation of marine 
traffic control. This brought about a quite 
substantial increase in capacity and allowed 
more lead time for expansion of facilities. 


Running in parallel with this capacity 
increase, which was the result of research, 
has been the gradual replacement of smaller 
lakers by larger vessels designed to exactly fit 
the locks and achieve the optimum. capacity. 
With both of these. trends working, the effect 
has been to extend the usefulness of the pres- 
ent facilities quite considerably into the 
future. 


Senator Kinnear: Yes, I realize that. 


Mr. Hewson: Now, if I could answer the 
further questions, there is another inter- 
departmental committee studying the harbour 
facilities around the Great Lakes; a good deal 
of work has been done in the Toronto area 
and some of the other ports and harbour 
facilities. This is a continuing operation 
where the federal government funds certain 
improvements as the need for them becomes 
apparent. 


Senator Kinnear: Thank you; there is a 
great deal I would like to ask as we go along 
but as I think of it may I ask this question: 
about two weeks ago Upper New York state 
seeded the clouds for snow, Dr. McIntyre, 
and it was quite successful. Are we doing 
anything like that in Research? 


Dr. McIntyre: I can tell you a little about 
that is going to come anyhow. One of the 
Environmental Science Services Administra- 
tion in the United States under the direction 
of its Cold Physics Laboratory, which is at 
Boulder, Colorado, with Dr. Viking in charge 
of this. 

We are well aware of it; we are not doing 
anything on it, but we are watching theirs 
very carefully; the water resources side of the 
department is watching it very carefully too. 
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What they are trying to do is to determine 
whether it is possible to redistribute the snow 
that is going to come anyhow. One of the 
problems on the south side of the lake, and 
we get it on the lee side of Lake Huron, is 
with cold air coming across from the north 
across Lake Erie and Lake Ontario. The heat 
from below, because the lake is relatively 
warm, at least it is above freezing, causes 
strong evaporation to take place, giving con- 
vection and moisture which dumps a lot of 
snow on the south side. 


Senator Kinnear: Buffalo gets several feet 
and we get very little. 


Dr. McIntyre: What they would like to 
know is whether they can seed it at the 
appropriate time and spread the snow over 
several miles instead of dumping it in one 
place. It is really to determine whether this is 
possible. 


Senator Kinnear: Thank you. 


Senator Cameron: Mr. Chairman, I will not 
get into the Meteorological Branch, because 
the questions come thick and fast there, but 
on page 21 at the bottom of the page, you 
point out that Canada spent $5,000,000 in 
1967, whereas the United States spent $278,- 
000,000 on this. 


Now, this is a huge difference and I am 
wondering can you suggest what you think 
would be a reasonable target for Canada, 
because increasingly we are running into 
problems which it appears that a greater 
knowledge of meteorology might be able to 
make a very great economic contribution to. 
I am thinking of hail suppression, rainfall 
control and all these sorts of things and this 
looked to me to be a very small amount of 
money, particularly in relation to what the 
Americans are spending. 


Dr. McIntyre: Yes, it is; I do not think I 
can give you what I would consider to be an 
appropriate figure. I really have not thought 
of it deeply enough to give you a considered 
figure. 


We really recognize also that it is much too 
small. This figure, incidentally, of course, 
includes the entire Canadian effort, the vari- 
ous parts of government and the universities. 
I think some of this has taken care of itself to 
some extent; that is to say the universities, 
for instance, are in a rapid growth stage. 
They started well behind the American uni- 
versities; it is only within the last eight years 
or so that the Canadian universities have 
really moved ahead in this field. 
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So that I think that being you might say a 
gold stake, it will continue. So that what the 
government really needs to do is to make 
sure that these universities are funded for the 
kind of research that they dream of, that we 
give them sufficient money through, perhaps, 
the NRC or our own grants programmes, but 
that kind of government grants programmes 
to make sure that they have enough. 


In addition to that there is, of course, the 
governmental type of research; programmes 
in Canada tend to cost more per person, 
because we own so much territory and we 
have to sample over large territories and 
bring it in over large distances in many cases. 
This costs a considerable amount of money. 


Senator Cameron: In terms of the money 
spent, I know that if you were to ask to be 
allowed to double your budget now you 
would probably be turned down by Treasury 
Board, but another way of getting it is to 
provide a tabulation of the things that need to 
be done, a sort of calendar of projects. I am 
not sure what these would be, although I can 
think of some. If your department and your 
associates were to prepare the kind of projects 
you think we should be working on in the 
next 10 or 15 years in all of these areas, then 
you could start working backward from that 
as to the kind of financial support you would 
need. It might help to get more money for 
this area, because I am not sure we are devel- 
oping it as rapidly as the needs of the time 
dictate. 


Senator Kinnear referred to cloud seeding, 
and she talked in terms of snowfall, but we 
are concerned about rainfall, the distribution 
of rainfall, and so on. Some work is being 
done in hail suppresion, particularly in 
Alberta. I would like to comment on your 
evaluation of how successful it is, because the 
Denver people came up with one set of an- 
swers that seemed to satisfy the farmers pay- 
ing for it, and I believe the report from the 
Meteorological Branch was negative. 


Dr. McIntyre: I do not think “negative” in 
the sense we did not say anything, but we 
have made no statement it was unsuccessful. 
This was a commercial project. We have done 
enough evaluation tests to realize the tremen- 
dous difficulties in coming up with meaning- 
ful evaluations. Even with properly controlled 
scientifically designed experimentation, it is 
extremely difficult to get meaningful results. 
To take somebody else’s project without com- 
plete information of the way the whole thing 
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was constructed and measured, and the fact 
the thing changes year by year so that it 
expands and contracts and moves around, I 
would not like to say a thing about how 
successful it was. So, we have carefully 
avoided making any statement on the accu- 
racy of their work, but we hope it was good. 


Senator Cameron: You continue to observe 
it? 


Dr. McIntyre: Yes, but we do not anticipate 
being able to get results from that. There is 
the possibility that within the next year or so 
we may be moving into a seeding activity in 
our Alberta project with the Alberta 
Research Council. We have been operating 
there for nearly 15 years, trying to build a 
model of what goes on inside a hailstorm. We 
are at the stage where we would like to tink- 
er a little with some of the mechanisms and 
control work being done there, but I would 
anticipate it would be some years, even with 
that, before we would be able to state just 
how much we have been able to achieve. 


Senator Grosart: I have had some difficulty 
in trying to discover from the brief what is 
the total expenditure in R and D by the 
department and how it is distributed. 


We have the $5 million figure which comes 
from the Science Secretariat, on page 21. This 
is obviously a guess at the total expenditures 
in this area. I presume this is only in the 
meteorological area. 


Dr. McIntyre: Yes. 


Senator Grosart: But I do not find a state- 
ment in the brief as to the total amount you 
are spending on R and D and how it is dis- 
tributed, say, between in-house, universities 
and industry. 


Dr. McIntyre: I am not sure I can answer 
that in that way either. Unfortunately, we did 
not prepare the brief in the form you wanted 
it. We did not have the complete information 
at the time. 


Senator Grosart: Perhaps I could say this, 
that scattered throughout the brief we find 
various figures, not conflicting figures. At 
page 37 it mentions $300,000 for the Met. 
Branch; a million and a half dollars, on page 
78, by the Telecommunications and Electron- 
ics Branch; $700,000 on page 46, by the Trans- 
portation Policy and Research Branch. These 
figures are not very helpful unless they are 
pulled together. 
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Dr. McIntyre: I agree. We did not have 
your instructions when we prepared this and, 
unfortunately, we have not given you the 
information we can give you. 


However, first of all, let me say a word or 
so on some of the figures. The $5 million is 
net the Meteorological Branch; it is supposed 
to integrate meteorology in Canada from all 
sources. 


Senator Grosart: It is in their part of the 
brief. 


Dr. McIntyre: Yes. The figures given in this 
Appendix 2, which you have referred to at 
page 37, are figures in support of scientific 
activities outside the branch which we fund. 


Senator Grosart: This is only one branch. 


Mr. Hewson: Mr. Chairman, might I just 
say it is rather difficult to draw a line 
between actual operational activities and 
research activities. They tend to merge in the 
Department of Transport. We have not 
attempted, and it would be a fairly time-con- 
suming job, to compile a figure. These briefs 
you have are not the complete picture of the 
research carried out in the department. These 
are briefs pertaining to units carrying out a 
significant amount of research. In respect to 
this it would be a relatively simple matter to 
add up their budgets and produce a figure. 
We could perhaps give this to you today but a 
total, meaningful figure for the department 
would take some examination and investiga- 
tion to produce. That is in respect of research 
activity. 


Senator Grosart: I appreciate your difficul- 
ties, but this is the Science Policy Committee 
and one of the things we are concerned with 
is the total R and D expenditures in Canada, 
particularly by the Government, and perhaps 
one of our tasks is to advise the Government 
as to whether this is adequate or otherwise. 
We cannot do this unless departments are 
prepared to give us at least an informed 
guess. I appreciate the fact it is difficult to 
isolate R. from D., basic from applied, 
applied from technological and innovation. 
Everybody has this problem, but most of the 
other departments have tackled the problem 
and have come up with figures. 


I would suggest, not necessarily now, but 
in the near future, it would be worth the 
effort. It might be time consuming, but I 
would suggest to you that if you are going to 
have science policy in the department, this 
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job should be done. You should know. The 
deputy minister should be able to come here 
and say, “This is what we spend on research 
and development, and this is why.” 


If I could follow that up, we have the state- 
ment—again, I think in the Meteorological 
Branch, on page 21—that there is a trend 
towards a decrease in expenditures on R and 
D. This seems to be supported by some of the 
figures in your tables where the figures are 
projected. On page 78 there is a projection of 
figures into 1974 as to the operating and capi- 
tal funds to be expended by the Research, 
Development and Programming Division, and 
which show, in effect, no increase. In fact, 
the figures show a decrease in expenditure in 
1973-74 over 1968-69. 


Dr. McIntyre: These are figures for another 
branch, I think. 


Senator Grosart: Yes, and I mentioned the 
branch. Can you comment on the fact that at 
least one of your branches sees a decrease in 
R & D expenditures in the future? Does the 
department as a whole expect this? Is the 
statement on page 21—no, it is not page 21. I 
might mention here that one of the problems 
I have encountered in studying your brief— 
and I am not criticizing—is that it deals with 
the branches one by one, and one has to keep 
looking back in order to see to what branch 
certain statements apply. 


The Chairman: I think, senator, that it is 
useful to have this kind of a breakdown. I 
agree completely that we should have an over- 
all view, but it seems to me that it is very 
useful to have the information set out in this 
manner. 


Senator Grosart: What I am asking for is 
an indication of what is likely to happen in 
research throughout the department. Are we 
going to see a decrease or a standstill in 
research expenditures within the department 
by 1973-74 as compared with this year? If so, 
why? There may be reasons for it. 


The Chairman: There are various reasons. 


Mr. Hewson: Let me say, first of all, that 
we will undertake to provide you as soon as 
possible with a total figure covering the 
research activities of the department as a 
whole. This is a rather difficult figure to come 
by, but we will have it for you as soon as 
possible. 
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Senator Grosart: And if you can, will you 
break it down into the performance areas as 
well as the funding areas? 


Mr. Hewson: Yes, we will do that, sir. 


So far as the apparent trend of reduction in 
expenditure on research and development is 
concerned, I think Mr. Williamson should 
comment in respect to Telecommunications 
and Electronics. He can explain that part of 
this branch has been broken off and given to 
the Department of Communications, and 
there has been a consequent shift of expendi- 
tures. There is also a corresponding trend in 
the shift of expenditures in the creation of 
the new Research Division of the Canadian 
Transport Commission. So, in viewing the 
research expenditures by Transport in their 
proper context you have to look at what is 
being done by the Commission and by the 
Department. We will produce for you the 
total of the Department’s figures, and I am 
sure the Research Division will have current 
figures and forecasts for their expenditures. 


Senator Grosart: That will be very helpful. 
May I ask a few more questions arising out of 
this? Are there at the moment any real cen- 
ters of research excellence in our universities 
in the whole transportation field? I am not 
speaking now of meteorology, but of the 
whole field. 


Dr. McIntyre: Well, meteorology is consid- 
ered a physical science. 


Senator Grosart: I might say that more 
than 40 years ago, when I was an under- 
graduate, we had a course on transportation 
under Professor Jackman, I think, and we 
were told that anyone who left the university 
without having a good grounding in the 
science of transportation would not be fit to 
live in this country. Have we centres of 
excellence in the transportation field now in 
the universities? 


Mr. Hewson: Perhaps, Mr. Chairman, I 
could comment on that. We have been fund- 
ing a centre at the University of Manitoba, 
which has grown up gradually. At the present 
time our assistance to this centre is of the 
order of $50,000 a year. We have a considera- 
bly smaller program at the University of Brit- 
ish Columbia, not on this “centre of excel- 
lence” principle but in the way of assistance 
to individual students’ research and fellow- 
ships in transportation in general. That is 
being administered by the Transportation 
Economics section there. 
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Both the Commission and ourselves have 
been dealing with a number of other institu- 
tions. The University of Waterloo is desirous 
of setting up a centre of excellence in trans- 
portation planning, and we have been in dis- 
cussion with them. As a matter of fact, these 
are the only three programs of any size that 
are going on at the present time. 


There is, I think, not a general awareness 
among all of the universities, and this is 
going to be corrected by means of letters that 
will go out jointly from the Commission and 
ourselves informing them of the availability 
and extent of federal Government support. 
With the formation of the new Transportation 
Research Division in the Commission, an 
advisory council was appointed, drawn from 
the academic and business community right 
across Canada. These people are bringing 
some very good and constructive ideas to 
bear on the direction in which research 
should take, and the type of assistance that 
should be given to universities at this point in 
time. To summarize, there are not very many 
programs moving, but we expect this to 
change quite radically in the next two or 
three years. 


Senator Grosart: The Science Council 
seems to put transportation second as a prior- 
ity for national goals in research. Is it really 
so that we have not a top flight transportation 
facility in any of our universities? 


Mr. Hewson: Perhaps I could have either 
Mr. Peel or Mr. Conboy from my branch 
speak to this point. They have been inter- 
viewing at the various universities for 
recruitment purposes quite recently. Would 
you care to comment, Mr. Peel? Mr. Peel is 
the second from the right, and he is the chief 
of the Railway and Highway Economics 
Division. 


Mr. A. L. Peel, Chief, Railway and High- 
way Economics Division, Transportation Polli- 
cy and Research Branch: Our interviewing 
has been in the field of ‘transportation 
econimics, and there are a number of people 
coming out of the University of British 
Columbia in this field at both the Bachelor’s 
and Master’s level. The centre at-the Univer- 
sity of Manitoba unfortunately has not been 
going for a long enough time for there to be 
too much output from it. We are not involved 
particularly in transportation engineering 
people who are coming out of centres like the 
University of Waterloo. We have to go to 
other places to get transport economics peo- 
ple, because the demand in Canada is far in 
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excess of the supply. We have been going 
down to California, to Berkeley, and to 
Indiana, which is where the large centres in 
transportation in the United States are. 


Senator Grosart: Are there recognized cen- 
tres in the United States in respect of which 
you can say: “Here is a university which is 
really the place to go for transportation 
research or transportation science’’? 


Mr. Peel: Yes, there are recognized centres 
but, surprisingly not too many. I would sug- 
gest that there are probably five or six so- 
called centres in the United States. 


Senator Grosart: Transportation looms 
rather larger as a problem in Canada in 
terms of our productivity than it does in the 
United States, and yet we have not a centre 
of excellence. I am amazed at that. 


Senator Cameron: I can say that one of the 
most knowledgeable people in Canada on 
transportation economics is Dr. Hue Harries, 
who is now a member of Parliament. He car- 
ried out many studies for the Government of 
Alberta not only in respect of railroad trans- 
port, but also bus transport and pipe lines. 


Senator Grosart: We have men like Lorne 
MacDougall of Queen’s. I am surprised that a 
centre of excellence has not grown up around 
men like that. He has been an expert on 
transportation all his life. 


The Chairman: You ask him. 


Senator Bourget: What about MIT? I 
understand that MIT get grants of about $90 
million from the U.S. commerce department 
and that they are making a lot of studies. 


Mr. Peel: There are a number of centres in 
the United States, such as the transportation 
school at Northwestern. 


The Chairman: If we could postpone this 
discussion I think we shall have some oppor- 
tunity to come back to it this afternoon, and 
more especially tomorrow on the question of 
existing teaching facilities in the field of 
transportation. 


Senator Grosart: I have another question 
arising out of the interesting discussion at 
the bottom of page 31. This in on the general 
theme, I would say, of the problem of the 
input of science into national science policy. 
On page 31 we have the recommendation that 
a science policy should aim at greater partici- 
pation of scientists in the establishment of 
national goals. On page 33 we have the state- 
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ment that there should be a federal Govern- 
ment agency charged with the responsibility 
to predict the general trend of demands on 
the Canadian scientific community. Is this a 
suggestion that this federal Government agen- 
cy should be a department of Government 
headed by a minister? 


Dr. McIntyre: No, sir. Perhaps I could 
answer that, this being our submission. The 
purpose of putting this in was that lacking 
other guidelines, which we did not have at 
the time, we were following your own terms 
of reference and trying to make some helpful 
comments. 


The Chairman: At what time did you 
receive the guidelines? 


Dr. McIntyre: Last Friday, sir. 
The Chairman: Only last Friday? 


Dr. MacIntyre: Yes. I am sorry, but there 
must have been some problem within the 
department. I suppose the problem was our 
being in Toronto. At any rate we did not 
receive them. 


The Chairman: 
August. 


They were circulated in 


Dr. McIntyre: I realize that. 


The Chairman: It is a lack of communica- 
tion. 


Dr. McIntyre: I am sorry about that. We do 
not quite fit your terms here. Coming back to 
the question, the intent was not to in any way 
specify what this agency would be, but mere- 
ly to say that something like this would be a 
help, whoever was able to do it satisfactorily. 


Senator Grosart: I might say that I was 
very taken with the discussion on these pages. 
It is one of the best we have had, in my view. 
Then it is suggested that there should be the 
linking of resources for research to gross 
national product. The Science Council said we 
must not fall into this trap of linking gross 
national product to scientific expenditure. 
This would seem to be a contrary view, and I 
must say I agree with the contrary view. 
Have you any comments to make? This comes 
out of my opening remarks about the impor- 
tance of knowing exactly what you are spend- 
ing on research and development, with its 
relation to gross national product or to any 
other global figure in the Canadian budgetary 
picture. 
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Dr. McIntyre: The intent of this statement 
was really to say that a certain portion of the 
product of the country should be returned 
back into research in order that you are not 
completely living up to your total resources 
but would be building for the future. Wheth- 
er the GNP index itself is the proper index I 
would not care to say, but it should be some- 
how related to the economic health and pro- 
ductivity of the country, simply on the basis 
that the more productive you are the more 
able you are to turn a certain amount back to 
do this, and the percentage basis would seem 
to be a reasonable sort of approach to use. 


Senator Grosart: Thank you, sir. It is a 
statement with which I agree entirely. On 
page 26 there is a reference to air pollution 
and to your co-operation with other Govern- 
ment agencies. What Government agencies 
are in this field as far as your department is 
concerned? 


Dr. McIntyre: Air pollution cuts across so 
many different departments and so many diff- 
erent kinds of interests that a degree of col- 
laboration is essential. We have received from 
the Treasury Board authority to operate with- 
in a certain field in the sphere of air pollu- 
tion; that is, certain areas of activity are ours 
by rights, so to speak. These certainly do not 
cover the whole field of air pollution by any 
means. In fact, the people most concerned are 
probably those in Health. Federally at least it 
is the Department of National Health and 
Welfare with whom we work most closely. In 
fact, we have assigned a man, who works 
here in Ottawa but whose boss would be in 
Toronto, whose job it is to sit in the air 
pollution branch of the Department of Na- 
tional Health and Welfare in order to know 
what is going on, assist them with their prob- 
lems, to do research as far as we can do it 
with direct support, and feed back other 
problems to us. The head of our 
micrometeorology unit maintains a very close 
liaison with those in the Department of Na- 
tional Health and Welfare. 


We have field arrangements, because many 
of the problems originate in the provinces 
rather than federally, particularly from the 
municipalities. They usually come back to us 
through the provincial health departments 
and back to the federal health department to 
fund. When this happens they can come to us 
and we give them advice on both aspects, and 
it may end up with them putting up a 300 
foot tower fully instrumented to gather 
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meteorological information which comes back 
and which we process in our owm machine 
processing, and’ we would deal with it as 
though it were one big project. 


There are some other specialized areas 
which might be worth mentioning. One is 
atomic energy such as when you set up an 
atomic energy plant, particularly now that 
they are becoming quite common, for produc- 
ing electricity om a commercial basis. Take 
one plant established at Douglas Point. When 
you set up plants like this you must know 
what will happen to the material you put into 
the air; you cannot take a chance. It may be 
all right, but you must have people able to 
say that it is all right otherwise the problems 
that arise are too difficult. When this happens 
we send a mobile team out and have diffusion 
cites on the spot to determine what pollution 
characteristics can be expected in that area so 
that the operating unit will know what the 
pollution problems in the area will be. We 
work very closely with Chalk River on all 
their problems too. 


Senator Grosart: Is your activity in this 
area entirely in the research field or do you 
have any control authority? 


Dr. McIntyre: No, we have no control au- 
thority. We are advisers and consultants. We 
provide expertise. We also process some data 
but we do not have any control. 


Senator Grosart: In the field of water pollu- 
tion the Government has given the overall 
responsibility for co-ordination to the Depart- 
ment of Energy Mines and Resources. Has 
any department or entity been given any 
overall responsibility in the field of air pollu- 
tion? 


Dr. McIntyre: No, sir. No government 
department has complete authority in the 
field of air pollution. There are many depart- 
ments with interests in it, but no department 
that has particular control. This may be part- 
ly because so much of it is really a provincial 
matter rather than federal. As is also water 
pollution. 


Senator Grosart: We were told by Dr. 
Solandt that there are 228 official entities 
dealing with water pollution. Could you haz- 
ard a guess as to how many are dealing with 
air pollution? 


Dr. McIntyre: By entities do you mean 
organizations of one kind or another? 
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Senator Grosari: Organizations with some 
official responsibility. 


The Chairman: There must be really more 
than that, because all municipalities in Cana- 
da have something to do with pollution or 
should have. 


Senator Grosart: I am taking Dr. Solandt’s 
figure. I started with 28 and he corrected me 
and said it was 228. Is it the same kind of 
multiplicity as in the air pollution field? 


Dr. McIntyre: I would say it is comparable. 
Whether it is equal I do not know. Certainly 
all municipalities are interested in it, and 
even industries, because it affects so much 
how they are going to operate. After a while 
they are going to have to change their meth- 
ods of operation because pollution levels must 
be maintained at a certain point. So, everyone 
has an interest. 


Senator Grosart: Would you say there is a 
reasonable degree of co-ordination of govern- 
ment research or government-funded research 
in this area? 


Dr. McIntyre: I am unable to say as to the 
whole field of air pollution. There is a reason- 
able amount of it with regard to the meteoro- 
logical aspects and I think it is not too bad 
for our present stage of development. 


Certain universities have competence in the 
field and can provide advice and consultation 
on request by people in those areas. I think 
people who want advice on the meteorological 
aspects of it can get it, and I think there is a 
reasonable degree of research and develop- 
mental work going on in that aspect, but on 
the total air pollution part I could not really 
say because it is so much out of my field. I 
would be misinforming. 


Senator Grosart: I think you are very wise 
not to hazard a guess. One final question, Mr. 
Chairman. On page 42 there seems to be a 
suggestion that, like some other departments 
who have been before us, you are having 
some problem with the Public Service Com- 
mission categories. On page 44 you say: 

The salary differentials existing 
between researchers and research 
administrators are not great; for exam- 
ple, an Economist 6 (Researcher) is paid 
approximately 9 per cent less than an 
Economist 7 (Research Administrator). 


And it continues on. Are you having some 
problems in this area? 
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The Chairman: There is, I think, a more 
direct and more specific grievance which has 
been raised by your branch in that you say 
you are trying to be recognized as a kind of 
multi-disciplinary branch or service while at 
the same time the Public Service Commission 
persists in trying to restrict you to economics. 


Mr. Hewson: 
questions. 


If I might reply to both 


The Chairman: I am just quoting more or 
less from the report. 


Mr. Hewson: In reference to your first ques- 
tion, senator, we do not view the small differ- 
ential between a research administrator and a 
researcher as being bad. We feel that 
researchers should be paid as much as they 
can be to bring the most competent people 
into the area. The one specific problem we 
did list was that some departments of govern- 
ment coming under the Public Service Com- 
mission have difficulty in establishing clas- 
sifications for positions, whereas some of the 
other branches of government, such as the 
Defence Research Board, are able to 
administer their own classifications. They 
have a little more flexibility in structuring 
jobs to suit people who are available and to 
suit the disciplines and needs of the branch. 


In our particular branch we have been 
heretofore restricted mainly to economics. 
This says that if a promising young man 
comes along with perhaps very good training 
in mathematics, operational research or geog- 
raphy, without the necessary economics 
courses, we are unable to offer him sufficient 
Salary to attract him because he is judged on 
the basis of his economics training, and this is 
not necessarily relevant to our problems at 
the time. 


The Chairman: Yet your research program 
has been equally divided between economics 
and engineering. How do you accomplish 
that? 


Mr. Hewson: We tend to have engineering 
done by contract consultants. We have had 
one or two engineers in the branch and we 
have people with training in other than 
economics, but it is a somewhat difficult prob- 
lem. You did ask for problems and we set this 
out. We are in the process of negotiating with 
the Public Service Commission and I feel that 
this situation is going to be cured, but at the 
time of putting in our brief I mentioned this 
as a problem area that needed to be dealt 
with. 
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Senator Grosart: It seems to be an area 
from which everyone is anxious to opt out. 


Senator Cameron: I had raised this very 
question on page 43 of the brief because it 
seemed to me that while there is a danger in 
giving every department freedom to make its 
own rules, I would have grave reservations 
about the Public Service Commission making 
a decision as to whether or not you should 
hire an economist-engineer or what you 
should pay him. I think this again relates to 
the very first question I asked as to what 
provision is made for co-ordination between 
these government agencies with respect to 
getting staff and is there undue interference. 
You said no to the first question, but your 
answer has implied that you do need a little 
more flexibility in being able to appoint 
people with multi-disciplinary backgrounds to 
your staff. I think you should have it. 


Mr. Hewson: If I might comment... 


The Chairman: You are in the process of 
negotiating. 


Mr. Hewson: Yes. My first comment was a 
general statement relating to problems. These 
are not particularly common to our branch. I 
think they are the problems faced by any 
government department where there is an 
objective of trying to administer people fairly 
and maintain uniform differentials between 
similar skills and I think this objective of the 
Public Service Commission is laudable and 
we support it, but at times it brings about 
operating difficulties in staffing of positions. 


Senator Cameron: On the question of fogs 
at airports, what is being done in this field in 
Canada? 


Dr. McIntyre: We have some projects and a 
team which watches this. There are two types 
of fog at airports and usually different ways 
of dissipating. One is the so-called “cold fog’ 
at temperatures of 6 or 10 degrees below 
freezing point. This can be dissipated by the 
same sort of technique as one uses in cloud 
seeding. This means injecting silver iodide. 
This chemical develops ice crystals and 
causes the whole fog to crystallize and drop 
out. Our studies of this have shown there are 
not too many fogs of this kind in Canada, 
strangely enough, and most of those which do 
occur are in Vancouver. Some tests are going 
on. Unfortunately, since the tests have been 
set up, we have had fewer than normal of 
these fogs to test. 
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With regard to the “warm fogs”, we have 
given considerable consideration to going into 
this field. However, there are more airports 
in the United States, with more of this kind 
of fog and it is a bigger problem there than it 
is here. Since our technical group is not large 
enough to spread too thinly, we have been 
watching their experiments and we are up to 
date on what they are doing and on whatever 
successes they have had in the different 
methods they use. If such methods show suffi- 
cient promise to be economically feasible, we 
would bring them along to the Civil Aviation 
Branch of the Department of Transport, 
where the problem really lies. 


Senator Cameron: That makes sense. If 
someone is doing the work in another coun- 
try, we should use the information, rather 
than duplicate the work. How much informa- 
tion have we on the snowfalls and precipita- 
tion in the far north? I am thinking in terms 
of setting guidelines for settlement, industrial 
development and—perish the thought—for 
military operations in the far north. 


Dr. McIntyre: We have fairly good climato- 
logical data for the whole of Canada. Natural- 
ly, it is more sparse in the northern regions. 
If one were going to develop a certain area, it 
would be advisable to move in and do a spe- 
cial study for particular areas which were 
being considered for this sort of purpose. 


As far as it concerns a general indication of 
what things are like, we have fairly adequate 
data over a considerable period of time. At 
the present time, as part of the climatological 
research studies—and this has been contract- 
ed out to universities and several universities 
are working on it—there are special climato- 
logical studies for different areas which are 
being carried out, to provide overall 
climatology. Part of this includes the Arctic, 
where there is one study being carried out on 
climatology at present. 


Senator Cameron: From the information we 
seem to have, we are just on the verge of a 
tremendous development in the far north, 
going up even to the American side, on both 
oil and minerals and also in terms of strategy. 
This is one of our vulnerable areas. I wonder 
how much information we have. My own feel- 
ing is that it is rather sketchy, but I may be 
wrong. 


Dr. McIntyre: Are you thinking of the 
perimeters which might be useful for certain 
activities, such as agriculture? 
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Senator Cameron: I am not thinking of 
agriculture. I am thinking of living in the 
north, in connection with oil wells, mineral 
research, pipelines and so on. We need more 
information on conditions, and as to the kind 
of development we need for communications 
by air and road, both from the industrial or 
economical standpoint and also from the 
defence standpoint. 


Mr. Williamson: May I ask, senator, wheth- 
er you are familiar with the climatological 
atlas of Canada that we have? 


Senator Cameron: Only superficially. The 
impression I have is that we need more 
detailed information than we have at the 
present time. 


Senator Grosari: May I ask a supplemen- 
tary? We read that the Russians know far 
more about the Arctic than we do, scientifi- 
cally. Is that so? 


Senator Cameron: They do. 


The Chairman: There are very good reas- 
ons for this. 


Senator Grosart: I am asking if it is so? 


Dr. McIntyre: I think it probably is. They 
have sent study teams and spent considerable 
time in the Arctic and I think they do know 
it much better than we do. But for planning 
purposes we have at least a reasonably good 
picture of the Arctic, because we have oper- 
ated in the Arctic for quite some time. There 
are good joint Arctic stations, one operated 
jointly by Canada and the United States, 
across the top—some of them as high as 70 or 
80 degrees north. These have operated 
for some time and we know the problems 
regarding living conditions which one has to 
undergo there, the problem of maintaining 
life and also of maintaining airports so that 
people can get in and out if necessary during 
the wintertime. We have considerable knowl- 
edge of this sort of thing. I think that our 
experience in operating there has provided a 
vast amount of information. 


Senator Cameron: Have you any informa- 
tion that would bear directly on pipelines, in 
those areas—effective temperatures, soil con- 
ditions, heating condition, the breaking of 
lines, and so on. 


Mr. Hewson: Since the Prudhoe Bay oil dis- 
covery there has been a tremendous amount 
of interest in pipelines and in the geological 
formations along the Mackenzie delta, 
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indicating very good possibilities of oil being 
found there in quantity. Both countries are 
moving very quickly, but I do not think that 
Transport is highly involved at this stage. 
They are moving very quickly into pipeline 
research, into methods of carrying oil at low 
temperatures, storing oil en route. We have 
an interdepartmental committee dealing with 
northern development, which has representa- 
tives of the Departments of Indian Affairs 
and Northern Development, Energy, Mines 
and Resources, NRC, Department of National 
Defence, our Marine Service, who do re-sup- 
ply to the Arctic, Air Services who maintain 
air strips, the meteorological branch and the 
telecommunications branch. This is just now 
in the process of generating—if I may say so, 
in the colloquial sense—the steam to move 
forward. Also, we have a proposal in front of 
this committee, from the Arctic Institute of 
North America, to carry out research in this 
area. I am not able to comment as to the 
progress at this point. 


Senatcr Cameron: What degree of informa- 
tion are you able to get from the Russians in 
this area?) They have done a lot of work, 
obviously they have done something which 
would be very valuable to us. Is there a rela- 
tively free interchange of information in this 
area? 


Dr. McIntyre: In terms of anything they 
publish, I think we would have no problems. 
We receive most of the major Russian publi- 
cations and translate those which are of spe- 
cial interest, and there are translations in a 
variety of other places as well. So that, as far 
as published knowledge of this sort is con- 
cerned, I think we are fairly up to date. Our 
main problem really is to have expert inter- 
pretation, which might be more difficult, but 
even that is not impossible. The main prob- 
lem really is to have expert interpretation, 
which might be more difficult, but even that 
is not too difficult. Our relations with the 
Russians are by and large pretty good. We 
did, in fact, send a team over there during 
this last summer to inspect their own hail 
suppression project, and there was no prob- 
lem with establishing a team of that sort. In 
fact, they sent a’team over here to look at 
ours right after that. 


Senator Cameron: What provision is there 
for providing co-ordination between your 
department, the National Research Council 
and the universities? Is there normal machi- 
nery for co-ordinating your approaches to 
these problems in this area? 
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Dr. McIntyre: I think this depends on the 
particular situation. There is no formal, over- 
all co-ordination for everything, but when- 
ever problems which go across these boun- 
daries come up, then everybody knows the 
right people so that they move in and carry 
out the proper conversations. 


For example, with our grants program, 
there could be a conflict with the grants pro- 
gram of the National Research Council. 
However, it is established with the full 
knowledge and support of the NRC and there 
is an NRC man who sits on our committee 
when it meets. Our committee meets about 
two weeks ahead of the NRC committee. This 
is all for co-ordination purposes. 


Sometimes we find that a person probably 
should be funded but does not fit too well 
under our grants program. The application is 
then passed over to the NRC and their man 
takes it back and it automatically goes into 
the NRC program. 


The Chairman: Is 
research in meteorology? 


NRC _ involved in 


Dr. McIntyre: Not very much. Most of their 
involvement is in our projects. They are 
involved, for instance, in this Alberta hail 
project mainly because of their expertise on 
the radar side. They did a redesign on the 
radar dish. We purchased it. They did all the 
work in setting up the contracts and doing a 
lot of redesign on the thing after getting it in 
and setting it up. They are also maintaining 
it. That is part of the kind of research they 
like to do. So that their support was really on 
the technological side. 


The Chairman: It seems to me that you are 
mainly aé_ servicing research organization 
which has all kinds of specific purposes. Since 
also you are more or less the sole agency 
within the federal Government involved at all 
levels of research-in the field of meteorology, 
have you ever given any thought to the 
suggestion that it might be better if you were 
located as a kind of special division of NRC 
rather than being with the Department of 
Transport? 


Dr. McIntyre: No. We have not really. I do 
not know whether this would be a good thing 
or not. At our present stage of development, I 
am inclined to think not, because of fhe fact 
that we have within our own confines all of 
these groups working together. They react on 
each other and this makes for bettwe work 
over all. And since most of our work is really 
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in support of our own activities, it makes 
one, complete, integrated package. I cannot 
really see splitting off a portion of it and 
putting it in NRC. There is no convenient 
portion to split off. As a matter of fact, we 
have some difficulty because of the split that 
we now have in that a part of our forecast 
research team is in Montreal owing to the 
fact that that is where the central analysis 
office is. Their output is used there so we 
decided to put the team there, but that team 
suffers greatly by being separated from the 
other teams which could react on it. 


The Chairman: I mean all your branches, 
all your service would become part of NRC. 
It would not be splitting your services. 


Dr. McIntyre: I think this would be against 
the normal terms of reference of NRC in that 
a large part of the work of our branch is 
operational. That is we provide a direct ser- 
vice to the public. 


The Chairman: A lot of NRC’s work is 
operational as well. 


Dr. McIntyre: Yes. 
Senator Bourget: But not as much. 


The Chairman: Wind tunnels and the like 
are rather operational. 


Dr. McIntyre: I am thinking in terms of 
providing a direct service to the public. You 
see, we have our regional offices and the ser- 
vice to the public through them. Even dealing 
with air pollution, people can come in 
through our regional office so that channels 
are established whereby the regional people 
can provide them with knowledge on 
micrometeorology and air pollution and so on 
at a level that is within their limited knowl- 
edge of the subject. And yet they know that 
should they go beyond that they have the 
larger team back in Toronto and the channels 
for getting back up so that they can bring in 
the more knowledgeable experts in this area. 


The Chairman: You could be part of NRC 
and still remain in Toronto, I hope. 


Dr. McIntyre: Oh, yes, I would presume so. 


Senator Bourget: Mr. Chairman, I would 
like to ask a question of Mr. Ripley, and it 
follows the line of questioning of Senator 
Cameron. I understand from reading your 
brief, sir, that one important function of your 
branch is to collect data. Would it be fair to 
say that that is the main function of your 
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branch and that whenever you get data you 
pass it on to either the National Research 
Council or to any other private laboratory so 
that they can do the research to solve the 
problem that you have to face? 


Mr. Ripley: There is a unit in Montreal 
called the St. Lawrence Ship Channel Divi- 
sion, and the data collecting group falls 
within that division in what we call the Engi- 
neering Field Investigation Section. This 
section is exclusively concerned with im- 
provement of the operating and development 
of projects for the ship channel. It operates 
exclusively in the ship channel and it devotes 
its attention to filling in details concerning 
possible projects, programs, that, in the 
broad sense, are actually of the kind of data 


that we get from Energy, Mines and 
Resources and several other Government 
agencies. 


We are concerned about the details, for 
example, for a model study in the broad 
sense. We will get water information from 
Energy, Mines and Resources and then we 
will examine this and work our details within 
this general framework directed towards the 
model study activity. 


Senator Bourget: But the model that you 
have on the St. Lawrence, for instance, is in 
the National Research Council and it is NRC 
that is doing the research that is needed. 


Mr. Ripley: Yes. In so far as the model is 
concerned, they are designing the model, 
building it, instrumenting it, and they will 
operate it. They indicate to us the kinds of 
information they need that must be gathered 
in the field to make this model respond to the 
munipulations to which they will subject it, 
and this is where our people are brought in. 
They go out and they actually do the physical 
work of collecting the data, correlating it and 
passing it on to NRC who introduce this 
information into the model study. 


Senator Bourget: Am I right in saying that 
you are not doing the basic research? When- 
ever you have some kind of machinery to 
develop you go to NRC or to laboratories like 
Laval Laboratories in Montreal. 


Mr. Ripley: That is correct. 
Senator Bourget: You have no laboratories? 


Mr. Ripley: No, we have no facilities of this 
kind. We operate with the Department of 
Transport’s staff. As I indicated, we try to 
keep a group of specialists, who are, in effect, 
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a group of consultants, if you will. They act 
as liaison and do the co-ordination. 


Senator Bourget: So there again it could be 
part also of the National Research Council, 
because all the research, as I can see, is done 
by the National Research Council or by pri- 
vate laboratories. 


Senator Grosart: Mr. Chairman, I have a 
supplementary to Senator Bourget’s question. 


On page 39 it says: 

The Transportation Policy and Re- 
search Branch has no statutory func- 
tions and powers regarding scientific 
activities. 


Does this mean you have no powers and 
no authority in a research branch to engage 
in scientific activity? 


Mr. Hewson: If I might answer that since it 
involves a comparison between the Transpor- 
tation Policy and Research branch and other 
arms or branches of government where by 
statute they are required to perform certain 
functions. For instance, the new division of 
the Canadian Transport Commission is 
empowered to do transportation research and 
is required to inquire into the means of 
achieving the most adequate, efficient and 
economic system of transportation. The Na- 
tional Research Council has certain statutory 
requirements, which it had prior to its found- 
ing. Our branch, in contrast, is not or has no 
requirement upon it to carry out certain stat- 
ed functions. It has no requirement by 
statute. 


Senator Grosart: You said it has no statuto- 
ry power. to do research. What kind of power 
could you have other than by statute? I am 
not asking this in a critical way, but it seems 
to be an overly defensive statement: You will 
find it on page 39 towards the bottom of the 


page. 

Mr. Hewson: If I might say, senator, that 
that was not the intent of the statement. It 
was mainly for clarification. In your delibera- 
tions while reviewing various research units 
you will find some that are required to carry 
out certain functions. 


The Chairman: But you have no obligations 
by statute to carry out research. 


Senator Grosart: But they have the func- 
tion and power by statute or they would not 
be called a research branch. 
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Mr. Hewson: It was not the intention to 
present a defensive statement. It was meant 
to clarify. 


The Chairman: We will have to adjourn 
very soon, I am afraid, but I would like to 
ask a question of Mr. Williamson. as a result 
of this transfer of part of the activities to the 
Department of Communications would you 
describe more or less briefly what is implied 
in the terms of this transfer to the new 
Department of Communications? 


Mr. Williamson: Yes, sir, in the broad gen- 
eral sense briefly, in the Department of 
Transport we were responsible for all govern- 
mental communications policy and _ also 
involved to a considerable degree in operation 
of facilities which the Government has and to 
render services to the various agencies where 
we are in an operating role. And perhaps just 
before the transfer of part of the Department 
of Transport telecommunications capability to 
the new department we had seen fit to split 
the policy and regulatory functions of the 
Telecommunications Branch into a_ group 
which came to be known as the Telecom- 
munications Policy and Administrative 
Bureau. It was this entity which dealt with 
matters such as the regulatory functions, the 
licensing of radio stations, the technical 
expertise that is now provided to the Canadi- 
an Radio-Television Commission, the alloca- 
tion and use of radio frequencies and man- 
agement of the frequency spectrum. These 
functions in the regulatory field were trans- 
ferred to the new department. The matters of 
dealing with international policies relating to 
the activities on a world-wide basis of the 
International Telecommunications Union and 
its specific organs particularly the committee 
for telephone and telegraphic policies, and 
another one which is known as C.C.I.R. which 
deals with a consultative committee on radio 
and radio standards. The involvement of the 
department of government in policy relating 
to technical matters in the field of the inter- 
national satellite consortium and dealing 
through the Canadian designated organ of the 
Overseas Telecommunications Corporation 
also come in the policy area, and they are 
now reporting through the other minister. 
Then we were in the state of developing an 
increasing competence in dealing with the 
details of policy which would be necessary on 
national telecommunications matters relating 
to matters of internal communications in the 
country and dealing with common carriers of 
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communications such as railway telegraphic 
people and telephone companies. These two 
are in the new department. 


A portion of the research and development 
area which was related to communications 
satellites was also split off. 


The Chairman: You say “a portion”? 


Mr. Williamson: A portion of our research 
and development staff that had a competence 
in satellites was taken off and transferred to 
the new department, but when they were 
transferred they were not maintained as a 
separate entity. The capabilities of this staff 
were infused in the various sections; one or 
two went to the international group, some 
went to the national group and some went to 
the regulatory group because they felt it was 
probably an indication of a large segment of 
research area from D.R.B., D.R.T.E., Defence 
Research Telecommunications Establishment, 
which was also going to be part of this group, 
and this has materialized and according to the 
information I have on the proposed organiza- 
tion it will have the people involved in the 
ISIS program and the Alouette program and 
the satellite area forming a research group in 
this new department. 


The remaining portion of our operations, 
and the part which I now have the opportuni- 
ty of being responsible for the direction of, 
includes the operational side of matters relat- 
ing to the transportation industry, and it pro- 
vides expertise and also operates facilities 
directed to the air transportation group and 
also is related to the marine group in provid- 
ing aids to marine navigation and some that 
are used for our coastguard operations as well 
as certain communications on the high seas 
on a commercial basis on the east and west 
coasts. We have of course in the aviation side 
the responsibility for the maintenance of 
operations, and I should preface this by say- 
ing that we are also responsible for, first of 
all, the research and development as neces- 
sary where new gadgetry has to be found. 
Then the design and the construction of some 
of these facilities and, ultimately, the mainte- 
nance and operation of the facilities that pro- 
vide aids to air navigation—the instrument 
landing systems of airports, the en route 
navigation aids, the air-ground communica- 
tions that are related to the control of avia- 
tion, and, in some instances, we provide 
facilities for airline companies rather than 
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them providing their own air-to-ground com- 
munications services. 


Then we maintain the facilities used by the 
air traffic control people in connection with 
the radars they use for en route surveillance 
and airport and terminal surveillance, and 
the landing operations they use in connection 
with traffic control and also the communica- 
tions they use at remote points and the main 
airports. Sometimes we have control circuits 
200 or 300 miles, where a fellow, say, in 
Montreal may be controlling aircraft over a 
radio station located 200 miles away. 


On the Marine side also we provide design 
services in the matter of equipping the Coast- 
guard ships with their navigational facilities, 
and in some areas we also provide other elec- 
tronic gadgetry abroad the ships related to 
communications. 


We have also been involved in providing 
communications for marine traffic control on 
the St. Lawrence system, and work closely 
with the Marine people in devising improve- 
ments for their operations. 

As Dr. McIntyre has mentioned, we are 
involved with the Meteorological Branch and 
provide facilities, services and advice to the 
Meteorological Branch as well as maintaining 
many of the electronic gadgetries they employ 
in making, for example, upper air observa- 
tions where they send up balloons with little 
radio transmitters on them, and information 
is brought back and interpreted and transmit- 
ted along the various collection networks. 


We also operate a teletype service across 
the country which provides information on 
the movement of aircraft on an international 
basis and tied in with the world wide 
exchange of information with jets travelling 
here and there ata fairly rapid, pace. 


We also provide advice to the meteorologi- 
eal people in connection with the acquisition 
of teletype and similar types of equipment 
they use for the collection and dissemination 
of their weather information. 


I think this gives you a rough breakdown 
of the relative responsibilities and what was 
transferred. 


Going back to the part of the Research and 
Development area with respect to satellite 
competency, we are also still involved in the 
international aspects under ICAO, the Inter- 
national Civil Aviation Organization, and the 
studies which are going on about providing 
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satellites for position fixing for aircraft and/ 
or marine uses, and the possibility of utiliz- 
ing them for more accurate air traffic control 
than is now possible over large expanses such 
as the North Atlantic, where the positioning 
or definitive fixing of aircraft in space across 
the Atlantic is one of the major traffic 
problems. 


So, we are involved in studies of that 
nature and currently are assembling equip- 
ment for experimentation in northern lati- 
tudes with communications which are being 
exchanged by aircraft via experimental satel- 
lites at the present time in order to get the 
effect of the auroral zone on the transmission 
from the satellites which are located over the 
equator in a synchronous orbit configuration. 
We are also very much involved at the pres- 
ent time in the automation of air traffic con- 
trol and the capability of remoting data from 
radars and feeding this information over com- 
munications lines to central points, with the 
idea that we can superimpose various types 
of information on a radar screen which will 
facilitate the man controlling the air traffic. 
The automation will also include the storage 
and retrieval of certain data which may indi- 
cate conflict of relative positions of aircraft, 
so that many of the pressure problems that 
the controller is faced with will be put to the 
machine. This is taking a fair amount of our 
time. 


The Chairman: How many of your people 
who were involved in research would you say 
have been transferred from your department? 


Mr. Williamson: There were only seven, sir. 
The Chairman: Only seven? 
Mr. Williamson: That is right. 


The Chairman: I have two very brief ques- 
tions. You mentioned, I think, Mr. Hewson, 
that you had presented a brief to this com- 
mission on housing about the plans and pro- 


grams for this new urban transportation 
division. 

Mr. Hewson: Yes, sir. 

The Chairman: Did this involve the 


research program that you were envisaging? 


Mr. Hewson: This was proposing the struc- 
ture of the research program. 


The Chairman: I do not want to spend any 
time on this at the moment, but when you 
send us the additional information we asked 
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for this morning will you attach to it this 
brief? 


Mr. Hewson: We will be very pleased to do 
that, sir. 


The Chairman: Finally, how will you 
divide the work from now on with the 
Canadian Transport Commission? Will this 
change your research operation in the depart- 
ment very much, or is the Commission going 
to fill a gap? 


Mr. Hewson: Well, the Research Divison 
has been in existence in a very small state for 
approximately ten months. To date there has 
been no significant impact. Our needs for 
research have been increasing, and so have 
theirs. I think there has been such a dearth of 
effort in this area that it can accommodate 
the endeavours of both, and still leave a need 
for much more. 


The Chairman: But, can you say that as the 
Commission develops its own research activi- 
ties you will be even more restricted than you 
are now to development work? 


Mr. Hewson: I would say that that is prob- 
ably a correct forecast. The Research Division 
is much more comprehensive in its outline as 
it stands. They have a technology unit and an 
economics unit and a policy unit, and... 


The Chairman: So your research facilities 
will be more or-less limited to specific proj- 
ects which come to the department, or to the 
minister, and perhaps also to advising the 
minister on the research that is being done by 
the Commission? You will not undertake, and 
you do not seem to undertake even at pres- 
ent, general research. 
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Mr. Hewson: We are not doing basic 
research, if that is your question. We are 
doing problem-oriented research, and I think 
this will continue. The role of the commission 
will be to deal with the broader problems and 
broader systems, whereas ours will be to seek 
specific solutions to particular problems that 
are facing the Department or the Govern- 
ment. 


The Chairman: Like railway projects, spe- 
cial projects for deepening the seaway and 
things like that? 


Mr. Hewson: That is correct. 


Senator Bourget: Is there any liaison 
between your branch and the CNR research 
and development branch? 


Mr. Hewson: We maintain very good com- 
munications back and forth. There is direct 
liaison at the executive level between the 
CNR and the Department of Transport. In 
terms of research sharing, each of us knows 
what the other is doing. 


Senator Bourget: But the CNR research and 
development branch is completely indepen- 
dent? 


Mr. Hewson: That is right. 


The Chairman: Thank you very much, all 
of you. I am sure that what you will send us 
in addition to what you have already present- 
ed to us will be most useful. 


Mr. Hewson: Thank you, sir. 


The committee adjourned. 
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INTRODUCTION 


The Department of Transport, in accordance with 
the Senate motion dated November 8, 1967 establishing a 
Special Committee "to consider and report upon the Scientific 
Policy of the Federal Government", takes pleasure in sub- 
mitting herewith its brief in respect of this matter. 


All aspects of the operations of the Department 
were examined, in the context of the scope of inquiry of the 
Committee, and it was subsequently concluded that five main areas 
of endeavour were engaged in activities apparently relevant 
to the interests of the Committee. Accordingly, this brief 
is comprised of five sections each of which has been compiled, in 
general conformity with the guidelines furnished by the 
Committee, by the appropriate reporting departmental branch 
or division. The five sections in question, set out in the 
sequence in which they appear, are as follows: 


Section I: Marine Hydraulics Branch; 


Section II: St. Lawrence Ship Channel Division, 
Marine Hydraulics Branch; 


Section IIT: Meteorological Branch; 


- Section IV: Transportation Policy and Research 
Branch; 

- Section V: Telecommunications and Electronics 
Branch. 


The Department of Transport trusts that the data 
and information contained herein will prove to be of value 
in assisting the Conmittee in the performance of this worth- 
while undertaking. 


(1) 
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MARINE HYDRAULICS BRANCH 


BRIEF ON SCIENTIFIC RESEARCH 


The following is a general outline of the major "scientific 
activities" in which the Branch is involved and is presented in the 
order set out in the specific guidance supplied. 

2.1 Organization 

The attached block diegram shows the present organizational 
structure of Marine Hydraulics Branch. Those divisions and sections 
comlucting or funding scientific activities are identified accordingly. 

For the purpose of this survey the units within Marine 
Hydraulics Branch responsible for, and associated with scientific 
activities are: 

a) Hydraulics Studies Division 

b) Engineering Field Investigations Section - 
St. Lawrence Ship Channel Division 

2.2 Organizationai Functions 

Hydraulics Research and Development conducted by Hydraulics 
Studies Division fulfills a headquarters roie in carrying out and 
integrating studies and research related to navigation requirements 
in waterways where the Department of Transport has responsibilities. 

Operational effectiveness, duties and goals are reviewed and 
revised through the Marine Services planning process. Five year 
program reviews are submitted to department headquarters for 
consideration and subsequently presented to Treasury Board for approval. 

2.4 Distribution of Activities 

The primary objective of the Hydraulics Research and Develop- 
ment activity is to provide the necessary technical and hydraulic 
engineering capability in the total Marine Services Program. The 
activity is concentrated mainly in the Great Lakes-St. Lawrence River 
region with particular emphasis on the river reach below Montreal. 

Scientific activities performed during the last five years 
related to investigation of regional problems and phenomena include 
detailed research and development of navigation facilities through 


the use of hydraulic and mathematical models; studies of ice problems 
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and methods of overcoming them; the behaviour of vessels in confined 
channels; use of physical and mathematical models to study tidal 
propagation and effects of proposed marine projects on the tide. 


2.5 Persormel Associated with Scientific Activities 
Se SEC ee 8 eC Ou Wee nua TC ACUI Les: 


a) Executive = td 
Scientific & Professional - 4 
Technical = 
Admin. Support = 

10° 


The above personnel establishment includes 


Marine Hydraulics Branch H.Q. 


b) Two 
c) 
Secondary & % Able to 

Country of University Years Service Average Operate in Both 

Birth Education| _Graduation  _Age  __ Languages __ 
Bachelor 3 - U.K. Shee PAE AN eye geal 

1 - Canada 1 - Canada 19 

Tal 4o 
Master 1 - Canada 1 - Canada 17 
Doctorate - - - = * 
Professional Staff 
Bachelor Master 
d) 1963 2 il 

196), 3 ih 

1965 3 nb 

1966 4 1 

1967 in ot 

1968 4 ab 

1969 5 if 

1970 5 1 Estimted 

1971 5 al 

1972 5 ab 

1973 5 1 


e) 1965 - 33% turnover in bachelor category. 


f) Since Graduation - 
Employed by 
i) Industry 20% 
iii) Provincial Govt. 20% 


iv) Other Federal agencies 60% 
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g) Nil 
h) Nail 


2.6 Expenditures Associated with Scientific Activities 


Thousands of Dollars 
Functions 1962 1963 1964, 1965 1966 1967 
a),l) Intramural R & D == Average $400 per year --------- ho2+ 
1968 1969 1970 1971 1972 Los 
533 512 5u5 552 459 66 
* Plus $1.2 million Capital Cost for construction of 
NRC laboratory 
Scientific Disipline - Engineering & Technology 
Area of Application - Marine Transportation 
b) As indicated in a) 1) above 
2.7 Research Policies 
1-2 Hydraulics Studies Division provides a Headquarters focal 
point regarding the improvement and future development of navigable 
rivers and waterways that fall within Departmental areas of re- 
sponsibility, specifically related to matters concerning hydraulics 
engineering (involving fluvial and tidal hydraulics), engineering 
hydrology soils physics and water resources development. The 
Division initiates, carries out and/or integrates all hydraulic 
engineering and research studies, including those undertaken by 
NRC and other government agencies or consultants on behalf or in 
conjunction with the Department. These studies include the con- 
struction and operation of large hydraulic models of the St. 
Lawrence River. 

The selection, priority, and initiation of programs and 
projects are governed by the need to conduct engineering research 
on improving navigation facilities to ensure their orderly develop- 
ment for safe marine transportation, and to meet the growing de- 
mand of commercial shipping 
3% Network methods have had limited application in the 


planning and monitoring of programs and projects to date, but it 
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is anticipated that this approach will be developed to suit the 
particular requirements of future studies. A major tool in research 
and development in the hydraulic engineering field, is the hydraulic 
model and this is used extensively in these studies. 
h. Model studies conducted by the Department are generally 
contracted out to a commercial hydraulic laboratory or arranged 
under agreement with other government agencies such as National 
Research Courcil, e.g. a contract since 1962 with Lasalle Hydraulic 
Laboratory for the construction and operation of an hydraulic model 
of the St. Lawrence River from Montreal to Becancour (an 88 mile 
reach, Agreement with NRC to construct and operate a large pilot 
model of the St. Lawrence from Montreal to the sea for the pur~ 
pose of conducting research into tidal phenomena. (Funds amounting 
to $1.8) million for this work are being provided by the Department 
over a five year period.) 
Bi Numerical techniques, using large digital computers are 
being used by NRC in conjunction with the physical model to study 
the complex estuarine problems in the St. Lawrence, The mathematical 
model complements and operates concurrently with the hydraulic model. 
No funding is presently arranged for extramural research programs in 
university and industry. 
(Oe There has so far been no need for shifts of research 
resources. 
(fc Research results are generally prepared in the form of 
formal reports analysis of which generally lead to decisions and 
recommendations regarding improvements to navigation facilities or 
modifications to operating procedures. 

2.8 Research Output 

1) Nal 


2) Several journal articles dealing with navigation 


improvement programs and engineering research 
activities. 
3) Reports prepared are generally for issue within 


the Department or restricted to other government 
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agencies, e.g. reports on feasibility studies 


and hydraulic model test programs. 
l) Several papers presented at technical conferences. 
8) Valuable research tools and facilities used are 
hydraulic river models and hydraulic laboratory 
facilities. 
2.9 Projects 
1) During the period 1962 to 1967 the following projects 
were conducted: 
i) Champlain Waterway Feasibility Studies. 
ii) A study cf Methods of Improving Water Depths in 
the St. Lawrence Ship Channel. 
iii) A preliminary Study of Methods to permit Winter 
Navigation in the St, Lawrence River below Montreal. 
iv) Studies relating to the Behaviour of Ships in 
Restricted Channels (continuing). 
v) The use of Experimental Ice Booms for ice control 
in the St. Lawrence River (continuing). 
vi) Study of Tidal phenomena and Estuarine flow - St. 
Lawrence River - in conjunction with NRC (continuing). 
vii) Study of use of radicactive tracers in sediment 
transportation. 
viii) Great Lakes Levels Regulation Studies (continuing). 
Gs Study of methods of improving water depths in the St. 
Lawrence Ship Channel may be taken as an example of an important 
contribution in the field of applied research and development. This 
study was undertaken to determine the engineering feasibility, 
hydraulic effects, estimated costs and economic benefits of 
alternative methods of providing a 39 ft. deep 800 foot wide 
navigation channel in the St. Lawrence River between Montreal and 
Quebec. Of the various methods considered it was concluded that 
the most satisfactory and most economic method of gaining the 


additional depth would be by further dredging, as opposed to various 
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types of control works. It was also concluded that the time was 


not yet appropriate to provide a greater depth than the existing 


35 feet. 
Experimental Ice Booms 

Floating wooden ice booms have been used successfully 
for a number of years by the power entities to assist in the form- 
ation of stable ice covers for hydro-electric power development 
in tne St. Lawrence River. Continuing experiments are being carried 
out to estabiish the effectiveness of such structures in controlling 
ice formation and movement in the St. Lawrence Ship Channel and 
reducing the work of the icebreakers and the danger of flooding due 
to ice jams. After one season of operation 1t has been concluded 
that the ice booms do materially assist in control of ice, depending 
on their location and configuration, Should the use of floating 
ice booms prove practicable as an ice control measure, consideration 
will be given to their installation in other sections of the St. 
Lawrence River. This project is a further example of applied research 
and development aimed at overcoming operational problems in the St. 


Lawrence River. 
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ST. LAWRENCE SHIP CHANNEL DIVISION 


1. (Page 4, item 2.1. (a)) 


MAIN UNITS CONDUCTING OR FUNDING SCIENTIFIC ACTIVITIES 


Chief 
of 
Division 


Ice Control 
Section 


Engineering Field 
Investigations 
Section 


Maintenance * 
Operations 
Section 


NOTE: The Engineering Field Investigations Section is the one 


most responsible for the scientific activities of the 
Division. However, some data is also collected, compiled, 
and analysed by the other two sections shown, mainly as 
part of their operations. Combined programs are run with 
the E.F.I. Section providing a service to the other two 
Sections. 

2. (ref. page 4h, item 2.1. (c)) 


BLOCK DIAGRAM INDICATING ORGANIZATION OF E.F.I. SECTION 


Superintendent 
Eng. Field In. 
Section 


Ot. 
Hydraulic 
Data 


0.1.C. 
Soils and Civil 
Engineering 


dt 
Planning and 
Developmnet 


3. (ref. page lh, item 2.2. (a)) 
The functions of the Ship Channel that might properly be related 
to scientific activities are to improve and maintain the main river 


ship channels from Lake Ontario to the Gulf of St. Lawrence; to assess 
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the present and future requirements of shipping and to plan the 
attainment of maximum navigation benefits, particularly relative 
to safety and efficiency; to collect and correlate basic engi- 
neering data for the study of improvement projects; to minimige 
flooding due to ice formation. 

(ref. page 5, item 2,2. (b)) 

Ship Channel Committees of the 1950's recommended the 
establishment of permanent hydraulic engineering organizations 
attached to the Ship Channel work, Personnel have been absorbed 
in 1959 from Seaway work and a nucleus of hydraulic engineering 
competence established which grew into the Branch proportions 
of the present day. 

(ref. page 5, item 2.2. (c)) 


The organization's functions and responsibilities in relation to: 


(i) other federal agencies: « study of the effects on 
National Harbours Board, downstream St. Lawrence 
St. Lawrence Seaway Authority, 
Public Works Department reaches of Great Lakes 


National Research Council, 
Department of Energy, Mines & regulation; tidal studies 
Resources 
of the St. Lawrence, 
Montreal to Father Point. 
(ii) Industry: © provide river regimen data 
to consulting ‘engineers and 
shipping firms to be used 
in their planning and develop: 
ment work, E.g. flood water 
level records were divulged 
for the planning of the 
Nun's Island housing develop- 
ment. 
(441) educational facilities: = provide floating equipment 
use in parallel with our 


programs, for the collection 


of field data, E.G. salinity 
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sampling for thesis studies 
at Ecole Polytechnique, 
Montreal, 

(iv) international: = attendance at conferences of 
the International Association 
for Hydraulic Research. 

(ref. page 5, item 2.2. (d)) 

Five-year program reviews are submitted in January of each year. 
The next year's program is reviewed in detail and estimates are drawn 
up in August of each year, Project memoranda are written to give the 
justification. Staff meetings are held to review progress. Dsadlines 
are set for feasibility report issue dates. 

(ref. page 5, item 2.2. (e)) 

Department of Transport, Management Services Branch, Report on 
"Organization Study, District Level, Ship Channel Division", July 7th, 
1967, by Mr. H. Young. 

(ref. page 5, item 2.3. (a)) : 

Every summer about ten engineering undergraduates are hired as 
casuals to work on the compilation and initial correlation of hydraulic 
data, Out of these, we hope to engender in some an interest in our 
work, such that they may be invited to join our permanent staff on 
graduation, In addition to this, we submit requests for one Bachelor 
level graduate from a Canadian University in the Applied Science 
Program specializing in Civil Engineering with a preference for 
hydraulic engineering aptitude. 

(ref. page 6, item 2.4. (a)) 

The activities of the Division are restricted to the provinces 
of Quebec and Ontario, more specifically from the foot of Lake Ontario 
to the Gulf of St. Lawrence. 

(ref. page 6, item 2.4. (c)) 
1 Feasibility studies of projects to deepen the St. Lawrence Ship 

Channel between Montreal and Quebec from 35' to 39'. 


(ar. Engineering and economic studies of proposal to deepen the 


ala i 


13. 


1h. 
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channel below Quebec to 5'. 

3. Studies of ice formation for the prevention of floods, 

4. Ship behaviour studies to determine channel depth design 
criteria. 

(ref. page 6, item 2.4. (d)) 

The St. Lawrence Ship Channel is the core facility responsible 
for the operation, maintenance and improvement of the 35' deep 
shipping lane to Montreal, as well as the shallower interconnecting 
non=canal reaches above Montreal to Lake Ontario. The Development 
of the whole St. Lawrence region is undeniably connected to this 
marine transportation artery linking the sea to Canada's largest 
port. Other harbours, notably Quebec and Trois-Rivieres benefit 
similarly and reflect their attachment to the St. Lawrence in their 
own regional development. 

(ref. page 7, item 2.5. (a)) 

1, Engineering Field Investigations Superintendent Office: 
l engineer, 1 steno. 

(ae: Hydraulic Data Unit: 2 engineers, 7 technical officers, 
2 technicians, 1 draftsman, 5 captains, 5 mechanics, 
13 seamen, 8 students, 15 casuals. 

3, Soils and Civil Engineering Unit: 2 engineers, 2 students, 
1 casual. 

We Planning and Development Unit: 2 engineers, 1 technical 
officer, 2 draftsmen. 

(ref. page 7, item 2.5. (b)) 

Superintendent of Engineering Field Investigations Section. 
(ref. page 7, item 2.5. (c)) 


BACHELOR MASTER 


i) Country of Birth: , Canada, 1 France 1 Canada 
1 Vietnam 


ii) Country in which secondary l Canada, 1 France 1 Canada 
education taken 1 Vietnam 


4ii) Country in which university l Canada, 1 France 2 Canada 


degree taken (bachelor, 
master, doctorate) 
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BACHELOR MASTER 
iv) Number of working years LBS 02 ONS, lee hale 2 
since graduation, Number 
of years employed in present 
organization. CH) Yah, Ra Sie 
v) Average age 36 30 
vi) Percentage able to operate 
effectively in Canada's two 
official languages. 100% 100% 


15. (ref, page 7, item 2,5. (d)) 


1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 72 
BACHELOR 3 3} 3 3 5 5 5 5 6 6 6 
MASTER 0 10) ie) 0 10) i 2 Z 2 3 3 


16. (ref. page 7, item 2.5. (e)) 


Turnover 

1962 1963 1964, 1965 1966 1967 
BACHELOR (0) 1 0 al 0 (0) 
MASTER 6) 0 0 0 (0) (0) 


17. (ref. page 7, item 2.5 (f)) 


i) 
ii) 
iii) 


iv) 


70% have been employed by industry at one time 
15% have been on staff of universities 
30% provincial departments or agencies 


30% other Federal agencies 


18. (ref. page 7, item 2.5 (g)) 


1 Bachelor on education leave. 


19. (ref, page 8, item 2.5 (h)) 


1962 1963 = 196h 1965 1966 1967 


eS 


Student summer employ- 0 (0) 7 6 6 8 
ment. 


a SSSSESESeeSeSeeSeese 


73 
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20. 


(ref. page 8, item 2.6 (a)) 


In Thousands of $ 


657.6 | 


1962 | 1963 1964 | 1965 
Functions FY 1963 | 196), 1965 1966 
! 
1) Intramrral R&D 8.9 | 9.4 | 37.5 
2) Data Collection 345.7 | 460.1 | 685.8 } 620.1 
| 
Scientific Discipline: | 
1) Engineering and | 
technology 354.6 | 469.5 | 725.5 3 657.6 | 
| 
| Areas of aoplication: | | 
6) Transportation 354.6 | 469.5 725.5 | 
| 
| 


1966 
1967 


29.0 


629.1 


658.1 


658.1 


1967 
1968 


109.0 
543.3 


652.3 


652.3 


1968 | 


1969 


261.4 
715 8 


977 02 


977 02 


1969 
1970 


207.3 
765 


972 03 


972 .3 


789 


789 


820 
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21. 


(ref. page 8, item 2.6 (b)) 


1) Operating funds 


Supt. E.F. I. 


Hydraulic data 


Soils and civil 
engineering 


Planning and 
Development 


TOTALS 


Capital funds 


Supt. E.F.I. 


Hydraulic data 


Soils and civil 
engineering 


Planning and 
Development 


TOTALS 


| 9 |. AOk |) Ge7 7) 10.2 aes 16.5 |< S8s3 AE: 

| | | | 

| 252et | hs. Pre alata eee 35.0 | soo | 505 | 
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(ref. page 9, item 2.7 (a)) 


a 


Sic 


Ue 


Other Federal agencies, such as the NRC, belong to inter- 

fepartmental committees responsible for long term hydraulic 

model research. 

Priorities are established on the basis of safety to navigation 

first, with optimization of facility use following. 

Critical Path Networks have been used to monitor programs of 

field data collection over a span of a season. Adaptions of 

CPN and PERT have been used to monitor channel sweeping 

schedules, 

Contracts have been made as follows: 

i) With professor of soils mechanics, University of Montreal, 
as a consultant on the preliminary design of dykes and 
the final design and construction of artificial islands 


on Lake St. Peter. 


ii) Consulting engineers have been employed to carry out 


soil sampling, rock borings, and seismic work. 


Lady Consultants have been used in the preliminary design of 


river regulatory work schemes, 
Extramural research programs are not carried out in universities 
or industry. 
No shifts of research resources have been made. 
Improvements to the Ship Channel are documented on charts 
and described on notices given to the shipping companies, 


masters of ships, pilots. 


(ref. page 11, item 2.8) 


ale. 


Nil 


2. i) Engineering Institute of Canada Journal January 1965 paper 


entitled "The Development of the St. Lawrence Ship Channel” by 


H.L. Land and J. Sylvester delivered at the 78th Annual General 


Meeting, Banff, Alberta, May 27-29, 196. 


ii) The Society of Naval Architects and Marine Engineers paper 


by H.L, Land "Living with a River", Meeting, Montreal, April 23, 1963, 
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Basic Data Inventory, Shore Property Investigation St. 
Lawrence River, Montreal to Trois-Rivieres, Montreal, 
April, 1968. 

Attendance at conferences of the International Association 
for Hydraulic Research held once every two years. 

Nil. 

Mr. G, Charette, employed as a unit head, later went with 
a United Nations team on a hydrologic survey in Somalia, 
Africa. 

Trained data collecting units have been formed having 
unique abilities in the collection of water levels and 
velocities in tidal estuary work as well and non-tidal 
upland reaches of the St. Lawrence. Back-up office staff 
to compile, correlate, and analyse the data have been 
formed using up-to-date computer techniques. 

Oceanographic antonomous metering devices have been adapted 
to estuary and river tidal observations. English, German, 
and French designed meters have been employed in high 
velocity waters hitherto unmetered. Instruments used 
normally in low velocity ocean currents have been adopted 


for our use. 


23. (ref. page 12, item 2.9) 


a) 


Hydraulic Data Unit: Over the period from 1962 to 1967 
inclusive, this Unit has been carrying out the field data 
collection, compilation, and correlation along the entire 
reach of the St. Lawrence river including tital and non- 
tidal sections. Data includes: (a) river flow measurement 
for total cross-sections and river arms in the non-tidal 
areas as well as one 2); and 48 hour continuous measurements 
in tide cycles; (b) water level gauging both by staff and 
automatic continuous water level recorders (c) wind velocities 
(d) surface current directions and magnitudes (e) salinity 
(f) sedimentation, (g) water quality (h) ice thickness and 


formation (i) water temperature, 


Science Policy 2867 


Most of these data form the input to physical and mathematical 
hydraulic model testing which is being carried out continuously. 

b) Soils and Civil Engineering Unit: Which prepares and updates 
the complete inventory of soil and rock information in the St, 
Lawrence River, This includes the basic geology description 
and a compilation of about 5 million worth of borings and soil 
sampling. The unit also prepares specifications for soil 
exploration and supervises the program. About $300,000 has 
been spent on borings in the last three years in the Lake St. 
Peter and upstream reach alone. Measurements of scour and 
erosion are taken, Preliminary design of dykes and control 
works are carried out. Ship maneuverability measurements and 
under keel clearances are observed in the development of 
channel depth and width design criteria. Ship generated wave 
effects on ice covers are measured. 

c) Planning and Development Unit: Input to hydraulic models is 
prepared, Test series are initiated and participation in model 
tests is maintained. Results of tests are evaluated, Sur« 
veillance of the effects of Lake Ontario Regulation is carried 
out on a continuous basis with water levels from critical 
gauging sites telemetered instantaneously to the office, Basic 
data compiled and methodology developed for the evaluation of the 
effects of the regulation of all the Great Lakes. Design of 
ice abatement works, Computer analysis for substantiation of 
percent of time availability of tidal depths for shipping. 

2h, (ref. page 13, item 2.10) 

1. The St. Lawrence Ship Channel's operations, functions, and 
responsibilities during the next 5 to 10 years will tend to 
grow in parallel with the continuing trend towards larger 
deeper draft vessels. 

2. Faster and more reliable machine methods will be introduced 
on board the floating equipment and new instruments will be 


used to improve the Ship Channel's effectiveness. 
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METEOROLOGICAL BRANCH = DEPARTMENT OF TRANSPORT - CANADA 
—— rt = CANADA 


Report to Senate Committee on Scientific Poli 
a CUA LLC LOLLCY, 


ne As a scientific service with strong ties in national and 
international science the Meteorological Branch is deeply interested 
in the studies of the Senate Committee on Scientific Policy, After 
a review of the Order of Reference of the Committee, the Branch feels 
it has something to say on each of its terms. These statements are 
given below. The letters a-d correspond to the terms of the Order 
of Reference in order that the statements may more easily be related 


to them, 


(a) Recent Trends in Research & Development Expenditures in Canada 
— rer opment Expenditures in Canada 


as Compared with those in other Industrialized Countries: 
$$$ nt er a odustriatized Countries 


Accurate figures on the total expenditures for Research & 
Development in Meteorology in other countries, or even in Canada, are 
not readily available, Even when they can be obtained, they should 
be treated with caution since the methods of allocation of costs are 
unknown and are almost certain to vary from one country or from one 
agency to the other. 

In searching for expenditure trends in research and develop- 
ment, the United States of America was the only government that in- 
dicated specifically the total expenditure. Canadian figures are 
available for the Meteorological Branch, Department of Transport, but 
not available for other Canadian agencies, such as universities, for 
periods of several years. 

Special Study #2 "Physics in Canada" commissioned by the 
Science Secretariat, indicates that in 1967, about $5 million dollars 
were expended annually on meteorological research in Canada, as com- 
pared to approximately $278 million expended in the U.S.A, This gives 
an indication of the magnitude but not the trends. 

Appendix 1 gives a tabulation of the expenditure figures 
for the Meteorological Branch, for the period fiscal year 196-65 


to 1968-69 and figures on U.S. Government expenditures for the period 
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1966 to 1969 (estimated). Over the same period 1966-69 (est) the 
Canadian expenditure rose 59.1% from a very small base, while the 
U.S, expenditure rose 25,8% from a very much larger base. There is 
a definite decreasing trend in the percentage increase in Canadian 
expenditures. The U.S. trend shows a marked irregularity due in 
the main part to a large upsurge in space research on behalf of 
meteorology in 1968, In the overall, there has been a cont inuing 
expansion in meteorological research in the U.S.A. There is no 
reason to believe that this rate of increase will not continue in 
the U,S.A. where a much higher proportion of the Gross National 
Product is spent on research and development than in any other 


western nation. 


(b) Research and Development in the Meteorological Branch 
al Introduction 
One of the characteristics of meteorological research is 
that the information and understanding obtained is seldom very far 
removed from having economic significance, often of great importance. 
Thus, the separation in this field between pure and applied research 
is often not aimed directly at supporting a particular, practical 
activity generally in response to stated requirements will be defined 
as applied. However, almost all the research can be readily related 
to anticipated practical benefits, 
2, Applied Research 
2.1 In support of the Forecast System 
The Canadian Forecast System provides routine and special 
weather forecasts for a wide variety of users (the general Public, 
aviation, construction, agriculture, transportation, etc.). A large 
number of weather elements are forecast and are important both for 
general activities and special operations as well as for health and 
safety, 
Pa bs Wes Techniques for providing improved forecasts for a large 


number of weather elements or for forecasting new elements are con- 


— ee 


NS ee 
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tinuously being developed, Sometimes the techniques deal with the 
forecast parameter directly and sometimes they concern improvement 

in the prediction of intermediate processes or parameters necessary 
for the final prediction schemes. Following are some of the elements 
which are studied: examples of the users in addition to the general 
public are given in brackets: 

(a) precipitation amounts and intensities and their dis- 
tribution in time and space (flood hazards, agricultural 
Operations, transportation, snow removal, forest-fire 
control, water resources control, etc.) 

(b) clouds, fog and visibility (aviation, transportation, 
agriculture, etc); 

(c) wind strength and direction (aviation, construction, 
crop spraying and drying, forest fire control, marine 
activities, rocket firings, etc.); 

(d) severe storms including thunderstorms, hail, hurricanes, 
tornadoes, very strong winds (emergency health and safety 
authorities, construction, crop protection, marine, etc.); 

(e) temperature and humidity including extreme high and low 
temperatures and soil temperatures (health authorities, 
transportation, agriculture including sowing, harvesting, 
crop protection, snow melting and flood control, freezing 
and melting of lakes and rivers as related to water trans- 
portation, heating and air-conditioning industries, etc.); 

(f) aircraft flight conditions including turbulence and icing 
(aviation). 

2olo2 Research is being carried out to develop a system for automated 
short-range aviation forecasting to meet the needs of aviation for up- 
to-the-minute accurate information. 

Liles Research and development is proceeding on the reception and 
use of radar and weather satellite observations for weather forecasting. 
These are becoming major tools in the observation and prediction of weather. 
Qe lal The Central Analysis Office of the Meteorological Branch 


provides basic prognostic information used by the Forecast Offices 
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across the country to prepare their forecasts. These prognoses are 
carried out using a large computer, and research and development. 
studies to improve the models and methods in use is a continuing 
activity. Although initially confined to the forecasting of flow 
patterns studies are going forward to extend this to forecasting 
weather elements, e.g. precipitation. 
Ze SS: The observation system of the Meteorological Branch 
includes hundreds of stations which carry out routine observations 
for transmission by special weather circuits as basic information 
nationally and internationally for use in weather prediction, A 
continuing program to improve and develop methods of observing 
weather elements and other meteorological parameters is carried 
out,, This includes 
(a) develcpment of improved instrumentation for measuring 
such elements as winds, temperature, humidity, cloud 
heights, visibility, precipitation; 
(b) development of automatic weather stations to measure > 
and transmit unattended the standard weather elements, 
{c) studies to improve the rawinsonde network (stations 
which routinely measure meteorological parameters up to 
100,000 ft by balloon ascents) both in regards to instru- 
mentation and techniques to extract the appropriate 
information, 
(d) development of special instruments or instrument design 
for a wide variety of conditions and special observational 
programs (Canadian Arctic, Ocean Weather Ships, tall towers, 
locations difficult of access, ec yo 
2.2 In Support of Various Users 

Routine and special forecasts as described in 2.1 are 
available for. periods up to three days for a variety of purposes. 
However, other studies are carried out to improve operations and assist 
with planning by providing suitably-processed climatological information 
and a better understanding of the mechanisms whereby weather-sensitive 


activities are influenced by weather and climate. 
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Cae cols Agriculture and Forestry 


The selection and improvement of crops and the design 
of optimum operational procedures are benefitted by studies dealing 
with. 
(a) climate information on temperature, humidity, percipitation 
drought, frost, hail, wind as it influences structures and 
shelter belts, etc.; 


(bo) energy and moisture balance of crops and forest stands, 


(c) formation of dew,, 
| (d) relationship of frost to topography, 
| (e) design of instruments and techniques for bioclimatological 
studies. 
Oxo Water Resources 
The use and control of water resources is of course, greatly 
influenced by weather parameters such as percipitation, temperature, 
wind, ete and an improved understanding of the mechanisms can result 
in great economic benefits Problems studied of this kind include: 
| (a) design of spillways, and river control structures as 
related to normal and extreme rainfall and snowmelt, 
(b) design of water supply and irrigation systems as 


influenced by precipitation and evaporation, 


(c) flood and river control forecast methodology, 
| (d) terrestrial and atmospheric water balance as related to 
watersheds, 

(e) relationship between wind, temperature, etc, and waves, 
currents, seiches, ice formation, ice melt in lakes and 
rivers, 

(f) relationship between lake levels and precipitation and 

evaporation, 

(g) areal variation of precipitation as related to topography. 

CES pes Transportation, Communications, Construction, Industry 
A large number of activities relating to the industrial and 


economic life of the country are influenced by weather, and relevant 
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(a) 


(o) 
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are studied including* 

ice accretion on towers, buildings, power lines, antennae, 
etc., 

winds and the design of structures such as bridges, tall 
buildings, etc., 

weathering of materials, 

factory, airport, and town site selection as influenced 
by weather, 

construction weather probabilities for planning, 
occurrence of permafrost, 

wind wave relationships for determination of shipping 
regulations and ship design, 

ice in navigable waters as related to shipping, 

weather influences on radio communication, 

climatic influences on arctic oil and mining exploration 
and operations 

Air Pollution Control * 


The Meteorological Branch provides advice and assistance 


from a meteorological point of view to other government agencies in 


Canada and to industry on air pollution problems. These are of great 


increasing importance with respect to the health of the population as 


well as having various economic aspects. Topics under continuing 


study include: 


(a) 


(b) 


(c) 


(ad) 


the design and location of factory and factory complexes 

in respect to noxious effluents especially in oil, chemical 
and mining industries, 

the control of radioactive exhaust gases from nuclear 

power plants, 

the occurrence of hazardous air-pollutant concentrations 

in urban areas and over larger regions as a function of 
meteorological conditions, 


the influence and control of automative exhaust gases. 


a a 
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2.2.5. Aviation 
The design and operation of aircraft and associated 
aviation systems is strongly influenced by meteorological parameters. 
Both from a point of view of safety and efficiency it is necessary to 
understand in great detail the complex interactions between aircraft 
flight and its atmospheric environment. An aeronautical meteorology 
research program is being carried out involving studies such as: 
(a) aircraft turbulence and mountain waves in respect to 
forecast techniques and design and operational implications, 
(bo) wind regimes around airports in connection with the takeoff 
and landings of aircraft and with the design of automatic 
landing systems, 
(c) aircraft hazards such as icing, hail, electricity, etc., 
(a) the influence of low-level winds on special vehicles, 
e.g. vertical takeoff vehicles, rockets, very large 
aircraft, etc., 
(e) the time and space variability of low clouds and 
visibilities around airports. 
3. Research into Atmospheric Dynamics and Circulations 
3.1. Dynamic Meteorology 
Great progress has been made in theoretical meteorology 
using the basic dynamic and thermodynamic equations in conjunction with 
very large computers. As indicated in 2.1 this has resulted in routine 
operational procedures plus applied research to back them up. More 
basic research along the same lines will permit better understanding of 
atmospheric processes resulting in more accurate and longer forecasts. 
Topics studied include: 
(a) energetics of atmospheric circulations, 
(b) modes of development in extra-tropical cyclones, 
(c) influence of moisture exchanges on the synoptic circulations, 
(d) new physical and mathematical models for stugying and 


forecasting circulation patterns. 
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3.2, Micrometeorology 
Micrometeorology involves studies of atmospheric pro- 
cesses on a scale from a few inches to about a mile. These include 
processes of importance in a number of fields including air pollution, 
agriculture, forestry, urban planning, etc, In addition, these processes 
involve the loss of energy due to turbulent interaction of the atmosphere 
with the earth and, therefore, are significant in atmospheric dynamics. 
Some of the topics studied are as follows: 
(a) wind and turbulence in the surface boundary layer, 
(>) turbulent flux of heat, momentum and particulate matter, 
(c) variability of momentum flux in the earth's boundary layer, 
(d) effect of turbulence on coherent and incoherent light 
propagation in the atmosphere, 
(e) temperature and humidity microstructure at a land-lake 
interface, 
(f) techniques for measuring turbulence, wind and humidity on 
a micro-scale, i 
3.3  Mesometeorology 
Mesometeorology refers to a scale of atmospheric motions 
ranging from about one mile horizontally up to about 100 miles and in- 
cludes processes of great importance in local weather variability. Thus, 
studies such as the following are of basic importance for a number of pur- 
poses including aviation terminal forecasting, air pollution control, urban 
planning, agriculture, etc.: 
(a) Use of meso-networks for aviation terminal forecasting, 
(b) mesoscale circulations as related to local terrain including 
lake-breezes, valley winds, gravity waves, etc., 
(c) thunderstorm and hail-storm dynamics, 
(d) energy and momentum exchanges between meso and larger 
scale circulations as related to large-scale dynamics. 
. Physical Processes in the Atmosphere 
4.1, Cloud and Precipitation Physics 


Studies on the cloud and precipitation processes in the atmos= 
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phere may have very large economic consequences. This, in part, results 
from the fact that it may be feasible co modify and, to a certain extent, 
control these processes and, thus, influence the amount or type of pre- 
cipitation falling over a given area, Both fundamental studies and cloud 
seeding trials are necessary for this purpose and the following are some 
of the problems being investigated: 
(a) mechanisms of rain, cloud and hail formation and methods 
to modify these mechanisms, 
(b) cloud-seeding trials and their evaluation, 
(c) dispersal of fog at airports, 
(d) condensation nuclei and ice-crystal formation, 
(e) use of radar to study and measure cloud and rain, 
(f) detection and tracking of lightning and lightning 
storms for forest-fire control, 
(g) measurement of atmospheric electrical fields including 
conductivity and ion current density and their relation- 
ship with other meteorological parameters, 
h.2 Radiation 
The study of radiation, both solar and terrestrial, is of 
fundamental importance in respect to atmospheric energetics, In addition, 
information on radiation is of importance in a large number of human act- 
ivities including agriculture, construction, health, etc. Research and 
development programs on this topic include: 
(a) basic properties of radiation instrumentation and their 
design and standardization by international intercomparisons, 
(>) development and use of radiometersondes for measuring 
radiational variation with height in the atmosphere, 
(c) use of radiation data for a number of applications 
including atmospheric dynamics, agriculture, construction, 
etc. 
5. Upper Atmosphere Research 
The atmosphere above 30 km contains only about one percent of 
the earth's atmosphere but the nature and extent of the interactions, 


both physical and dynamical between this region and the underlying atmos- 
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phere requires examination. The coupling mechanisms, through circulation 
and radiative processes require study both from the viewpoint of downward 
energy propagation and climatic modification, and upward in relation to 
radio communications and flight through these regions (rockets, advanced 
vehicles), Studies include: 
(a) The use of a meteorological rocket network to sound the 
atmosphere routinely from 30 to 60 km and eventually 
90 km, 
(b) the measurement of ozone in the atmosphere both from 
ground-based systems and by use of ozonesondes, 
(c) analysis of ozone data and radioactive tracers to 
establish circulation patterns, 
(d) development and operation of a noctilucent cloud 
observational network and analysis of the data to 
provide information on circulations and processes 
at these levels, 
(e) development and operation of air-glow stations to use * 
these emissions at upper-atmospheric levels as indicators 
of circulations, 
(f) development of meteor-trail Doppler radar techniques for 
use in measuring winds and motions in the 80-110 km range, 
(g) theoretical studies of radiational processes in the upper 
atmosphere and their influence on circulations at these 
levels, 
6. Other Investigations 

Various studies are carried out to improve procedures and 
methodology in a number of Meteorological Branch activities, These 
include studies to optimize data archiving, computer use, meteorological 


communications, weather dissemination, etc. 
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(c) Federal Assistance to Research and Development Activities Carried 


out by Individuals, Universities, Industry and Other Groups 


The Meteorological Branch supports research in meteorology at 
Canadian universities through a grants-in-aid programme, similar and 
comparable with that of NRC, These funds are given to individuals at the 
universities to undertake research in the atmospheric sciences proposed 
by the researcher, acceptable to the Director of the Meteorological 
Branch, 

There are also contracts to undertake studies for the Meteor- 
ological Branch, in those areas where the Branch requires the studies 
for the advancement of specific knowledge. 

The expenditures in these categories for the last five years 


are listed in Appendix 2. 


(d) Principles of Science Policy in Meteorology 


Science policy should lead to action. The aim should be to 
anticipate Canada's future needs for both scientists and scientific 
results and to ensure they are ready when the economy is ready for them. 
Ideally science policy should lead to action resulting in a future array 
of scientific personnel and scientific results appropriate to the 
scientific needs of the economy of that time. 

Canada's goals might be considered as lying in the areas of 
economic growth and productivity, resource development and management, 
human amenities, human intellectual and recreational activity. All of 
these areas now depend on science. For this reason part of the science 
policy should aim at greater participation of scientists in the establish- 
ment of national goals. 

Science policy should manifest itself in the supply of a 
sufficient flow of resources into the scientific organizations to ensure 
adequate support for Canada’s future economic development. These organi- 


zations can be classified as (1) Government (federal) (2) University 
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(3) Industry (4) Societies (5) Other (including provincial and private 
organizations), As a first step in considering science policy the place 
and importance of these institutions should be mentioned. Briefly these 
are: 

Government = Development of policy, e.g. for science growth and 

application, support of science and scientists, methods of support, 

retraining due to obsolescent skills; control legislation; co-~ 

ordination among scientific agencies; financial and other support 

of societies, national and international organizations and programs, 

universities, professors, etc.; scientific services; applied research 

and development; basic research in areas inadequately covered by 

other agencies; internal scientific training; provision of advice 

on the state of science, 

University - Interest-oriented basic and applied research; scientific 

consultation; participation in research of other agencies through 

contract; education, and hence supply, of all scientists. 

Industry = Product-oriented R&D; financial support to universities 

and non-profit research agencies; research under contract. 

Societies = Custodians of scientific and professional ethics and 

standards; editorial and publication services; often generate and 

recommend on scientific policy, 

Other = Mostly specialized services or research; R&D in support of 

local industry. 

Meteorology, the science of the atmosphere, affects all parts 

of the economy, all areas of the country, and indeed well beyond. Manage- 
ment of its own vast resources is of major concern to Canada, Meteorology 
is basic to resource management in primary endeavours such as agriculture, 
forestry, mining, fishing, water, and air (pollution), It is basic also 
to other primary industries such as manufacturing, building, transportation 
and power, Any policies for development or improvement of these industries 
requires parallel policies for meteorology. For example, no nuclear power 
pliant may be established without a thorough study of the diffusion chara- 
cteristics of the atmosphere in that environment; no realistic policy to 


develop the north could be implemented without extensive meteorological 


Se Peas eee 


ee 
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and climatological studies, 

With this background we would propose the following principles 
be considered as a basis for developing science policy in the field of 
meteorology # 

Economic Link: There should be a federal government agency charged 
with the responsibility to predict the general trend of demands on 
the Canadian scientific community, in the field of meteorology in 
this instance, both for scientific and technological personnel and 
skills and for scientific product that will be required some years 
hence, In doing so full use should be made of government policies 
and plans for economic growth and its scientific implications. 
Science policy should be of such a nature as to provide a linking 
of resources for research and the Gross National Product, Jt should 
also provide for emphasis to go to achieve the desired scientific 
growth pattern as required for Canada's development 

Production and Services: In the case of meteorology support should 
be given to the Meteorological Seivice of Canada to implement 

plans to provide additional services required by the economic study, 
Funding would be through normal budgetory procedures. To a lesser 
extent private companies may have a share in providing some 
specialized services, 

Applied Research and Development: Guidelines as to the desirable 
magnitude of the supporting applied research and development 

effort should be developed. Most of this, being closely related 

to the service operations, would come under the management control 
of government departments and agencies, The guidelines would 
support the budgetory demands, Government policy might be needed 
to provide further guidelines for sub-contracting scientific 
studies to universities and other competent organizations. 

Basic Research: Government policy regarding the needs of Canada 
for basic research might be developed, partially based on the 
economic study and recognizing the large time-gap between basic 
discovery and practical application, Since most basic research 


is done in universities a policy is needed to ensure that the 
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university scientist population is of high quality and well 
matched with respect to fields of competence to the future needs 
of the country. This can be done through policies and procedures 
aimed at building research programs in areas where interests or 
support is otherwise insufficient to produce the results the 
economy will need. Activity can be stimulated, for example, 
through major development grants. Also since some important 

fields of basic research are not taken up by the universities 
government policy should ensure that these are covered within the 
departments or other agencies. 

Education and Training: While education is a provincial matter 

the federal government must be concerned about the adequacy of 
Canada‘s ability to turn out the scientists, technologists, and 
technicians appropriate to its growth requirements. Policies are 
needed to encourage the improvement of this capability in deficient 
areas, Some policies affecting universities and dealt with under 
research work tend in this direction but others are needed. Major 
development grants to stimulate research is one approach. Policies 
encouraging student supply in general, and in particular areas, are 
valuable here, as for example, through scholarship and fellowship 
schemes, Policies encouraging co-operation between government 
scientific organizations and universities are valuable and help 
both. It is also felt that, for government staff, policies should 
tend to encourage maximum use of existing educational and training 
facilities, In-house training should be limited to specialized 
training appropriate to the job and which could not be properly 
supplied from outside, 

Legislation: One area of action peculiar to government is legis- 
lation, In order to avoid undesirable duplication of authority or 
responsibility legislation may be necessary. The government should 
ensure that such legislation is developed wherever developing science 
indicates the need. One such field now beginning to receive attention 


is weather modification, Legislation may also be used to implement 
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policies favouring encouragement of R&D in industry as, 


for example, through tax amelioration. 
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TRANSPORTATION POLICY AND RESEARCH BRANCH 


The scientific activities of the Transportation Policy and 


Research Branch must be considered in the context of its prime role 


which is the provision’ of economic and technical opinions to the: 


Deputy Minister and Minister for the ultimate formulation of tran- 


sportation policy and the preparation of legislation related thereto. 


The following outline of the relevant activities of the Branch is 


set out in conformity with the guidelines provided by the Committee: 


2.1 ORGANIZATION: 


a. 


bel 


d,e: 


(a) 


(d) 


An organizational block diagram illustrating the main 
units of the Branch appears on page 71 below. All 

six divisions and sections of the Branch are enrared 

in transportation research, advising on higher level 
university training required to meet future transportation 
needs and sponsoring training and research proprams 
directed to this end. 

See organization diagram on page 71. 


Not presently applicable. 


2.2 ORGANIZATIONAL FUNCTIONS 


The Transportation Policy and Research Branch has no 
statutory functions and powers regarding scientific 
activities. 

Science Policy: The activities of the Rranch are directed 
towards contributing to the achievement of the most rational 
and optimum distribution of that portion of the nation's 


resources allocated to transportation. 
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2ee contd. 


(c) i) The functions and responsibilities of the Branch in 
relation to other Federal agencies include economic and, 
to some extent, managerial critiquing of expansion 
programs or major operational changes, short and long 
term market forecasts, assessments of the economic and 
social impact of labor demands, disputes and settlements, 
appraisals of the acquisition and relinquishment of trans- 
portation routes and their relationship to other carriers, 
the evaluation of Federal, provincial and municinal tax 
changes affecting transportation costs, the determination 
of the effects of changes in legislation and regulations, 
and the co-ordination of scientific research conducted in 
various areas. 
4i) Another aspect of the functions and responsibilities 
of the Branch involves attempting to assess the extent of 
Federal assistance or direction that should be afforded 
industry in the transportation sector. This role is normally 
in relation to that segment of private industry which 
lacks the resources or commercial incentive to enter alone 
a specific field. It sometimes entails evaluations, for 
example, of whether an industry should be subsidized 
by the Federal Government or the Government should directly 
assist in design and development undertakings. This type 
of work requires the maintenance of continuing surveillance 
over areas of activity where public support may possibly 
be required, as in the case of the construction of container 
port facilities, solids pipelines and branch line railways, 


and in the field of urban transportation. It should be 


2.2 cont'd. 


stds), 


(a) 
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noted that the responsibility for a number of the afore- 
mentioned areas may be assumed either in whole or in 

part by the new Research Division of the Canadian Tran- 
sport Commission. 

iv) The functions and responsibilities of the Branch 
with reference to educational institutions, international 
representation and the monitoring of scientific activities 
outside of Canada entail the mintenance of liaison and 
information exchange with economic planning and analysis 
groups, universities interested in transportation research, 
transportation companies, trade associations and other 
agencies. In addition, the Branch advises on university 
training required to meet future transportation needs, 
sponsors appropriate research programs, and has members 

of its staff participate .at various national and inter- 
national transportation conferences. 

To the extent that change is indicated, certain aspects 

of the duties and goals of the Branch are reviewed by 

the Deputy Minister several times monthly while other 


aspects are discussed with the Management Council (a body 


consisting, of the Deputy Minister of Transport, the Assistant 


Deputy Ministers Air, Marine and General, and senior 
administrative departmental heads) as the occasion arises. 
There is also a liaison and review process in respect 

of certain areas of research endeavour and the effectiveness 
thereof, engaged in by the Research Conmissioner of the 
Canadian Transport Commission and the Director of the 


Branch and their respective superiors, the President of the 
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(€) 


(f) 


(z) 
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Canadian Transport Commission and the Deputy Minister 

of Transport. In addition, once annually the programs 
for the forthcoming year and five year period are reviewed 
by the Deputy Minister at the time the Treasury Board 
submission for the next fiscal year, which, in part, 
deals with goals, duties and staffing, is being made. 
Also, once a year the corresponding individual goals and 
responsibilities of the division chiefs of the Branch 
are thoroughly reviewed. 

No outside studies have been commissioned during, the 
past five years to suggest improvements in the operating, 
procedures of the Branch. 

The ability of the Branch to staff itself, notwith- 
standing the limitations imposed by the Public Service 
Commission, is, in general, adequate to allow it to 
perform its functions. The financial review process 
enables the Deputy Minister to evaluate the effectiveness 
of the activities carried out and to assess the overall 
worth and impact of the programs of the Branch. In 
addition, the existence of delegated responsibility 

for the employment of consultants allows an adequate 
overload capability for activities that cannot be 
handled at the existing staff level. It should be noted 
that consulting expenditures over $5,000 are subject 

to the approval of the Deputy Minister and Treasury Board. 
If there is any major hindrance to the effective 
performance of the functions of the Branch, it is that 
the organization is classified as being engaged in 


economic research whereas, in actual fact, it must 


2.2 cont'd. 


h) 
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by necessity secure professional personnel from various 
backgrounds and disciplines. The outlook of the Public 
Service Commission in classifying professionals, in 
respect of work in this Branch, and its reluctance at 
times to accredit professionals from disciplines other 
than economics (i.e., geography, mathematics and business 
administration) sometimes results in potential employees, 
highly skilled in their fields of specialization, being 
lost to private industry and universities. Further 
consequences of this approach are a resulting dispro- 
portionate demand for economists, the number of which 
available is limited, and the employment of economists 

at relatively senior levels to perform work which could 
better be carried out by persons having other backgrounds. 
It is envisaged that during the next five years the Branch, 
in respect of the major changes to come about in organization 
functions, will focus its research activities on more 
pragnatic and shorter term aspects of transportation 
research while the newly formed Research Division of the 
Canadian Transport Commission will deal with longer term and 
intermodal transportation research problems pursuant to the 


provisions of the National Transportation Act. 


2.3 PERSONNEL POLICIES: 


(a) 


Members of the Branch, both alone and accompanied by represen- 
tatives of the Public Service Commission, make annual visits 
to universities located in Canada, the United States and 
Great Britain, to interview forthcoming graduates. On 


various occasions the Branch also interviews 
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(b) 


(c) 


(a) 
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graduate students or members of their faculty in regard 
to sponsoring research assistants, thereby maintaining 
elose liaison with promising advanced students. In 
addition, the Branch hires a limited number of summer 
students each year for the purpose of carrying out 
specific research assignments, and also to evaluate their 
effectiveness and stimulate their interest in the activities 
of the Branch. 

The Branch has found that the most successful researchers 
are those with whom it has been able to establish some 
type of employment or research assistant relationship 
during the years of undergraduate or graduate study. 

In selecting these people the Branch has relied on such 
conventional procedures as appraisal of academic studies, 
personal interviews, and consultation with professors * 

and other members of the faculty. 

The members of the staff with high potentiality as 

research administrators are easily identified by virtue 

of the compact, integrated nature of the organization and 
the attendant ease of communication within. Furthermore, 
an opportunity is afforded to those people thus identified 
by assigning them to temporary administrative responsibilities 
during the vacation and travel periods of incumbent 
administrators. 

The salary differentials existing between researchers 

and research administrators are not great; for example, 

an Economist 6 (researcher) is paid avproximately nine 

per cent less than an Economist 7 (research administrator). 


In this Branch, because of the diversified activity, the 
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only person functioning as a pure research administrator 
is the Director. Other administrative positions below 
this level have personal responsibility and participation 
in research in addition to administrative duties. 
Promotions within the Branch are therefore based on level 
of competence both as a researcher and as a research 
administrator. 

(e) The policy of the Branch regarding education for staff 
members conducting or administering research is to 
give encouragement and financial assistance (within 
the confines of budgetary limitations), where it will 
be mutually beneficial to both the individual and the 
organization, to those interested in returning to university 
either for an advanced degree or refresher courses. It 
is directed at exposing the staff to new and improved 
concepts in the fields of transportation economics and 
technology and in other related areas as, for example, 
systems analysis and urban planning. Such exposure is 
also achieved through encouraging attendance at and partici- 


pation in formal courses, seminars and conferences. 
2.4 DISTRIBUTION OF ACTIVITIES: 


(a) The program of the Transportation Policy and Research 
Branch involving the distribution of funds for specific 
research projects and fellowships was commenced in 
1965. A regional breakdown of the monies expended 


is set out as follows; 
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2.4 cont'd. 
Alberta British Columbia Manitoba Ontario 
1965/66 $ 7,000 
1966/67 17,000 Sot 1 500 meen $00,52000 
1967/68 $ 3,000 11,000 40,000 10, 300 


(b) The suitability of any region for transportation research 
prants is essentially dependent on the specialized university 
facilities in existence or in the planning stage. Universities 
often structure their research programs in response to local 
prevailing forms of transportation or transportation problems 
unique to or more pronounced in the area in which the institutions 


are located. 


> 


(c) Few activities have been carried out on an annual basis, during 
the last five years, to assist in the investigation of regional 
problems or phenomena. The bulk of the work of the Branch 
(as outlined below in section 2.9 (1))is in reference to 
research projects and studies with a somewhat irregular pattern 
of occurrence. 

(d) Transportation is generally viewed as an integral and fundamental 
factor in contributing to regional development. Therefore, activities 
of the Branch which even indirectly assist in the improvement of 
transportation facilities have a corresponding and attendant effect 
on achievement in this regard. Accordingly, the role of the Branch 
is to seek to ensure that transportation facilities or the lack 
thereof are not a serious limitation to sound economic progress. 

(e) A correlation of this nature is possible only in the case of 


a limited number of major projects. 
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2.6 EXPENDITURES ASSOCIATED WITH SCIENTIFIC ACTIVITIES: 
ee Ee SN AG TIN ETS 


(a) 


Functions 


Intramural 
Research. 


Support of 
R&D in Uni- 
versities. 


1) The total funds spent by the Transportation Policy and Research 


Branch on scientific activities may be broken down as follows: 


Research Spending by Function ($) 


242,800 302,144 379,231 473,425 474,400 652,100 666,100 687,600 


7,000 38,500 64,000 200,000 250,000 300,000 300,000 300,000 


ii) The expenditures of the Branch on research have been and are 
about equally divided between engineering and technology, and 


economics: 


. Research Spending by Scientific Discipline ($) 


1965/66 1966/67 1967/68 


Engineering and technology 141,400 151,072 139,615 


Economics 


(b) 


(c) 


141,400 151,072 139,616 


iii) Areas of Application 


The research expenditures of the Branch are devoted exclusively 
to the field of transportation. 

The Branch does not break down its expenditures on a divisional 
or sectional basis. 

Under the Departmental training program, funds are made 
available for the continuing education of promising members 

of the staff. The Brarich has expended the following amounts on~ 


this type of training: 


1965/66 $ 3,400 
1966/67 12,000 
1967/68 5,000 


1968/69 (est. ) 5,000 
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2.7 RESEARCH POLICIES: 


a) Units concerned with intramural research activities: 


1) 


2) 


3) 


Programs are established on the basis of need by a decision 

of the Minister or Deputy Minister sometimes in consultation 

with the heads of operating agencies such as Air Canada, 

Canadian National Railways, or the Canadian Transport Commission. 
Projects arise in the structuring of programs or originate as 
specific problems emanating from the House of Commons, by requests 
from industry, or by direction or interest forthcoming from 


various permanent and ad hoc interdepartmental committees, 


and from specific needs developing in the Air and Marine 


Services areas of the Department of Transport. It is customary 
for projects to be initiated by the Director frequently in 
consultation with the Deputy Minister. Time goals and staff 
requirements are established for various projects and these 

are monitored informally by means of weekly and sometimes daily 
consultations between the Director and the division chiefs. 

The larger projects are being shifted over to Critical Path 
Network monitoring. 

Tnere is a basic core of projects, mainly of a longer term 
nature, where priorities with respect to initiation and completion 
date are determined by a preliminary assessment of the financial 
or economic benefits likely to accrue, having due regard to 
staffing exigencies. Largely imposed upon this core of work 

are a varying number of emergent projects where priority is 
determined on the basis of the timing needs of the Department 
for information. 

Both PERT and CPN methods have been employed to a limited degree. 
However, the Branch is still in the process of training and 


acquainting staff with such techniques. PERT has been used in 


2.7 cont'd. 
4) 
(a) Air 
i) 
41) 
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the Telecommunications Study for which the Branch provided 

an input. CPN has been used in paper flow and methods improve- 
ment work but it has not as yet been extended to major projects 
because of training limitations. 

During the past five years intramural research in transporta- 
tion has been supported by work contracted out to consultants. 
Various examples in this regard, with reference to the various 


transportation modes, are set out as follows: 


Study of Air Travel Forecasting Techniques, 
by Kates, Peat, Marwick & Co., April 1967. 


The study was commenced in order to reveiw all available lit- 
erature dealing with air passenger traffic forecasting and, 

in particular, the more modern techniques employed by the air 
carriers. Information and advice were received in reference 
to the most commonly employed and most promising of the new 
techniques, and were accompanied by a comprehensive evaluation 
of the advantages and disadvantages of each. 


Montreal International Airport study, 
by Kates, Peat, Marwick & Co., 1967. 


This undertaking was initiated because of the need for expansion 
of present airport facilities and the apparent increasing resis- 


tance to aircraft noise in the vicinity of Montreal International 


Airport. 


(b) Railway and Highway: 


i) 


Atlantic Provinces Road Study, 


Economist Intelligence Unit. 


Commencement of this project began as a part of an overall 


assessment of transportation needs in the Atlantic Provinces. 
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ii) 


feiss) 


Marine 


1) 


bi) 
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Northumberland Strait Crossing Study. 
Involved in this study was a close integration of both intramural 


and extramural research activity in analyzing the economic 
factors surrounding the possible construction of a causeway 
which would link Prince Edward Island with the mainland. 


Matane Ste Anne des Monts Railway Study. 


As in the previous example this also involved a combination 


of intra and extramural research. 


Port of Churchill Study, 
by Hedlin Menzies. 


Basically extramural in nature, this work entails close co- 
operation with the Province of Manitoba and the Manitoba Royal 
Commission studying northern development. 


Study of Long Range Requirements for Harbour Facilities 
in Western Lake Ontario. 


This endeavour was undertaken to identify traffic trends in 

the area in question taken as a whole, with a view to measuring 
the economic value of an application of Federal resources in 
the respective parts. 

A survey made some years ago revealed a dirth of personnel in 
industry and government having a high degree of competence in 
modern techniques which could be directed towards the solution 
of transportation problems. This situation prompted the initiation 
of a program to encourage those who demonstrated potential to 
undertake graduate and research work in transportation. In 
addition, numerous factors such as the founding of the 

Canadian Transportation Research Forum and the development of 

a greater interest in the field on the part of students have 
resulted in a generally higher level of expertise, and have 
thereby enabled policy to shift away from broadly oriented 


research activities to those of a much more specific nature. 
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By the time most programs (such as those in respect of new 
airports) are undertaken they have sufficient priority that a 
shift of resources away from them is essentially impossible 

Most of the work of the Branch is, however, concerned with -project 
rather than program research. As described earlier, the shifting 
of human resources, where found necessary ,is accomplished by 
employing, consultants. 

The results of both intramural and contracted extramural 

research studies are normally made available to those having 
potential need of them. Certain studies, such as the General 
Aviation Survey, were forwarded directly by the Branch to all 

the interested parties; other studies have been made public 
through the distribution facilities of the Queen's Printer; 

while still other studies have been printed by the Branch and 
donated to government departments and agencies and those in 
industry and the universities known to have an interest in them. 
Tne funds available to the Branch and the portions thereof 


spent on extramural research activities are described as follows: 


Expenditures on Extramural Research Activities 
Period Total Funds Available Total Funds Spent Percentage Spent 


1965/66 $ 81,700 $ 71,600 87.7 

1966/67 485,000 487,379 99.9 

1967/68 800,000 569, 402 7.3 

1968/69 1,030,000* 1,030, 000* 100. * 
* estimted 
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2.8 RESEARCH OUTPUT: 


1. 


Patents and licences: None. 

The members of the professional staff of the Branch normally 
publish several research articles per annum in the journals 
relevant to transportation research. 

The Branch usually issues approximately fifty reports per 

year. 

Among the conferences employed (and the groups sponsoring 

them) as a means of disseminating research information emanating 
from the Branch have been the following: Canandian Transport- 
ation Research Forum, Canadian Port and Harbour Association, 
Permanent International Association of Navigation Congress, 

Rail Systems and Management Association, World Road Congress, 
Airports of the Future, Air Cushion Vehicles Symposium, 

Urban Transportation Conference, International Air Transportation 
Association, American Association of Port Authorities, Interna- 
tional Container Conference, International Union of Public 
Transport, Air Cargo Forum, and the Canadian Economic 
Association. In addition, the Branch transfers information 
regarding its activities by means of membership and participation 
in interdepartmental committees concerned with such consider- 
ations as the Seaway, Great Lakes Harbours, Air Cushion Vehicles, 
Containerization, Northern Transportation, Roads and Highway 
Policy, and the proposed Northumberland Strait causeway. 

The Branch maintains close liaison with a Departmental represen- 
tative in London who screens the trade press and scientific 
journals and forwards excerpts or summaries along with other 
requested information. A research information sharing agreement 
was recently negotiated between the Secretary of Transportation 


in Washington and the Department of Transport. In addition, 
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the former Director of the Transportation Policy and Research 
Branch and now Commissioner of Research for the Canadian 
Transport Commission maintains committee membership in the 
0.E.C.D. which provides the Branch access to relevant research 
papers from United Nations members on an exchange basis. 

Among those who have had the opportunity of being able to train 
themselves in transportation policy and research techniques 
while employed with the Branch and have subsequently left 

and made important contributions in the field are: T.H. Kuhn, 
Professor of Economics, York University, K. Studnicki-Gizbert, 
Associate Professor of Economics, York University, and R.R. 
Cope, Commissioner, Canadian Transport Commission. 

As yet, no research teams have arisen who have unique and 
valued abilities in any of the fields comprising the operations 
of the Branch. 

Most of the work of the Branch is in the area of applied 
research, and the organization has tended to draw upon developed 
methodology and tools. There are no clearly known instances 
of the development of unique methodology which could be attri- 
buted to the Branch. 

The purpose of national transportation policy, which is a 
prime consideration in the operations of the Branch, is to 
obtain the optimum utilization of transportation resources 
consistent with the public interest. As transportation costs 
constitute approximately 25 per cent of Gross National 
Expenditure, even relatively small overall changes in transport 
efficiency will benefit all Canadians. A considerable 

amount of the development work with regard to the preparation 
of the National Transportation Act was carried out in the 


Branch. 
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2.9 PROJECTS 


(1) An essentially complete list of the various projects undertaken 
within the Transportation Policy and Research Branch, during 
the period 1962 to 1968 inclusive, is set out, on a divisional 
basis, as follows: 
(a) Air Economics Division: 
Many of the projects dealing with local airport assistance form 
a part of the broader Federal program of financial assistance 
for the development of such airports. Projects falling within 
this program are indicated with an asterisk: 
1964 
we, Proposed Development of Additional Remote Airports on the 


North shore of the St. Lawrence. 


are Calgary Air Terminal Building. 

Si New Terminal Building at Val D'Or, P.Q. 

4, Revelstoke Airport, B.C. 

5. Airport Revenues - Objectives and Changing Principles. 

6. Charlo, N.B. Airport - Request for Paving Runway, Lighting, etc. 
1965 

ils Toronto International Airport - Terminal Facilities. 

ax Proposed Air Terminal Building at Goose Bay, Labrador. 

35 Proposed Terminal Building at Charlottetown, P.E.I. 

4, New Terminal Building at Fort Nelson, B.C. 

De Proposed Air Terminal - Operations Building at Hay River, N.W.T. 

6. Proposed Public Waiting Facility (Operations Building) at 


Terrace, B.C. 


ili Proposed Extension to St. John's, Nfld. Airport Terminal. 
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1966 
Proposed Local Airport at Sorel, P.Q. Request for Financial 
Assistance. 
Proposed Local Airport at Unity, Sask. 
Montreal International Airport - Car Parking Requirements. 
New Terminal Facilities - Yarmouth, N.S. 
Terminal Building and Related Facilities - Bagotville. 
Proposed Airport at Gillam, Island Lake and Norway House, Manitoba. 
Proposed Airport Terminal Building at Brandon, Manitoba. 
East Kootenay, B.C. - Proposed Air Terminal Building. 
Air Canada Aircraft Acquisition Planning. 
An Assessment of the DeHavilland Analysis of Twin Otter 
Services on the Prairies. 
United States Aviation Growth and FAA Airport Policy. 
Welland Airport, Ont. - Application for Financial Assistance 
by Welland - Port Colborne Airport Commission. 
Moosonee, Ont. - Brief from Ontario Northland Transportation 
Commission, North Bay. 
Alert Bay, B.C. - Request for Local Airport Assistance. 
Renfrew County, Ont. - Airport Feasibility Study. 
Oakville-Burlington, Ont. - Application for Airport Capital 
Assistance, 


Sandspit, B.C. - Proposed Air Terminal Building. 


1967 
Sioux Lookout , Ont. - Proposal to extend the Runway. 
Fort Albany, Ont. - Application for Airport Capital Assistance. 
Dryden, Ont. = Application for Local Airport Assistance. 


Chapleau, Ont. - Application for Local Airport Assistance. 


2906 


2.9 cont'd. 


20. 
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Maniwaki, P.Q. - Application for Iocal Airmort Assistance. 
Economic Survey Report - Peace River Airport, Peace River, Alta. 
Creston, B.C. (Rykerts-Porthill) - Application for Airport 
Capital Assistance. 

Ross River, Y.T. - Application for Airport Capital Assistance. 
Woodstock, N.B. - Airport Capital Assistance, 

Edmonton Municipal Seaplane Base and Airport (Cooking Lake)- 
Application for Airport Capital Assistance. 

Drumheller, Alta. - Application for airport Capital Assistance. 
Eston, Sask. - Application for Airport Capital Assistance. 
Lanigan, Sask. - Application for Airport Capital Assistance. 
Prince Rupert, B.C. - Economic Projection of Seal Cove Sea- 
plane Base. 

Fort Smith, N.W.T. - Air Terminal Public Space Requirements. 
Chilliwack Municipal Airport, B.C. - Application for Airport 
Financial Assistance. 

Vernon, B.C. - Application for Airport Financial Assistance. 
Fort St. James, B.C. - Application for Airport Financial Assis- 
tance. 

Elliot Lake, Ont. - Application for Airport Financial Assistance. 
Resolute Bay Airport - Economic Survey for Future Airport 
Development . 

Thetford Mines, P.Q. - Apolication for Airport Capital Assistance. 
Amos, P.Q. - Application for Airport Financial Assistance. 
Runway Requirements at Matanc, P.Q. 

Brome-Missisquoi-Shefford Airvort - Request for Financial 
Assistance. 

Domestic Market Potential of Hamilton-Niagara Area. 

Comments regarding the report: "Applicability of the Boeing 
727-100C, 707-320C and 747F to Ore Transport" by the Boeing 


Company . 
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Inuvik and Norman Wells Airports - Proposed Paving of Runways. 
Gander Airport: - Economic Survey and Forecast Space Requirements. 
Background Paper on Supersonic Aircraft, for the Cabinet Committee 
on Communications and Works. 

Aviation Relations between Canada and the Commonwealth Caribbean 
Territories. 

Comments on the Kates, Peat, Marwick & Co. Report Showing Traffic 


Forecasts for Montreal International Airport. 


(b) Marine Economics Division: 


1962_ 
Economics of Winter Navigation in the Gulf of St. Lawrence and 
Lower St. Lawrence River. 
Study on Location of Hay River Railway Wharf. 
Imlications of Terminating Reciprocity on Great lakes Harbour Dues. 
Analysis of Economics of Proposed Matane Ste Anne des Monts 
Railway Project. 
Study of Harbour Development and Pilotage at New Westminster, B.C. 
Study of Proposed Ottawa, Ont. to Georgian Bay Deep Water Canal. 
1963 
Study of Transportation Requirements of Magdalen Island. 
Analysis of Improvements to Prince Edward Car Ferry Services. 
Analysis of Improvements to North Sydney, N.S. - Port aux 
Basques Ferry Service. 
Evaluation of Requirements for Additional Nova Scotia to New 
England Ferry Service. 
Analysis of Export-Import Trade at Halifax, N.S. and St. John, N.B. 


Review of Steamship Service Subsidies. 
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1964 
it Review and Forecast of Traffic and Tolls on St. Lawrence Seaway. 
2s Review of all C.N.R. Services to Newfoundland. 
3. Economic Evaluation of Richelieu - Lake Champlain Canals. 
4, Appraisal of Policy Alternatives regarding Canadian Merchant Marine. 
ap Reappraisal of Steamship Subsidies. 
1965 
ile Reappraisal of North British Columbia - Alaska Transvortation. 
ce Study of Economic Sipnificance for Canada of Waterborne Commerce, 
including analysis of traffic at important ports. 
3. Study of Economic Potential of a Deep Water Harbour at Matane. 
4, Evaluation of the need for proposed North Sydney, N.S. to 
Argentia, Newfoundland, Ferry Service. 
Se Analysis of Improvements to St. John, N.B. - Digby, N.S. 
Ferry Service. . 
1966 
te Traffic Projection of Great Lakes to 1995, for Iron Ore, Grain, 
Coal and Stone, on a Lake-to-Lake Basis. 
ae An Analysis of the Economic Benefits of Deepening the St. Lawrence 
Ship Channel. 
Sic Economics of Winter Navigation to Montreal and Port Alfred. 
4, Develop methodology to evaluate benefits to commercial navigation 
of Great Lakes water levels control. 
5 Survey and Analysis of Inland Shipping in 1964. 
6. Develop estimates of operating costs of Great Lakes Vessels. 
1967 
a An Analysis of the Effect on Hamilton of Welland Canal Tolls 


at Cost Recovery Level. 


en Benefits of Great Lakes Regulation of Recreational Boating. 
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A study of the shore facilities required to accomodate super 
lake vessels. 

A study of long range requirements for harbour facilities in 
Western Lake Ontario. 

An Analysis of potential benefits of winter navigation to 
Montreal and Port Alfred. 

Projection of Great Lakes fleet to 1995, by vessel size, for the 


carriage of iron, coal and prain. 


(c) Railway and Highway Economics Division: 


alle 


1966 
Preliminary study of comparative costs of an inteprated rail 
and sea transportation system for the movement of prain to Europe. 
Analysis of possible impact of a railway strike on the Canadian 
economy. 
Studies of the assistance given by the Canadian Government 
to the Canadian travel industry. 
Analysis of future prain handling facilities on the Pacific 
coast. 
The development of a guaranteed railway network in the Prairie 
Provinces. 
A forecast of anticipated passenger traffic to Expo. 
A review of the problems foreseen by the Canadian transportation 
industry on application of the Canada Labour Standards Code. 
A review of the bargaining over railway rates on Crows Nest coal 
destined for export to Japan. 
A comprehensive transportation study of the Atlantic Provinces. 
An analysis of alternative means of transporting supplies from 
Goose Bay to Churchill Falls. 


A study of commodity transportation to and through West Coast ports. 
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1967-68 


Atlantic Provinces Road Study. 

Port of Churchill Study. 

Digby-Saint John Ferry Service Study. 

Northumberland Strait Crossing, Study. 

Halifax Bridge Study. 

Roberts Bank Study. 

Northern British Columbia and Yukon Development Study. 
Research on the development of the motor carrier industry 
in Canada. This endeavour seeks, over a two year period, 
to determine and evaluate the size and rate of srowth of 
the industry, the degree of competition and size of firms 
involved, the amount of railway ownership, and the nature 
of existing regulation. 

Review of ICL and non-carload rates. 
Railway cost study on P.E.I., which is part of the preater 
assessment of the proposed causeway to link the island 
with the mainland. 

Economic analysis of Windfall Branch line. 

Benefit cost analysis of various bridge and tunnel schemes 


for crossing Burrard Inlet. 


A significant number of the projects undertaken by the Transportation 


Policy and Research Branch are classified. However, the following 


seven studies have been selected as being typical of the work in 


the applied research and developmental areas (No basic research 


4s undertaken): 
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(44) 


(444) 


(iv) 
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Air Traffic Forecasts. 


Each year, the Transportation Policy and Research 
Branch is asked by various parts of Air Services to prepare 
forecasts to assist those responsible for planning and 
designing facilities for air transportation. Normally , 
these forecasts take the form of predictions of annual 
and peak hour traffic volumes ten or twenty years in the 
future for around 20 specific airports and broken down 
into domestic, transborder and international segments. 

The forecasts of annual passenger volumes are selected 


after forecasts are made using four different techniques: 


Fitting straight lines to past data collected by the 
Aviation Statistics Centre by the method of least 

Squares and projecting these lines into the future. 
Fitting exponential curves by the method of least squares 
to past data and projecting them into the future. 
Predicting total Canadian traffic and the proportion of 
this traffic at each site based upon an armalysis of past 
trends. The prediction of total Canadian traffic is at 
present derived from a mthematical analysis of the relation- 
ship between Canadian GNP (in current dollars) in the past 
and the total number of Canadian boarding passengers. 
Analyzing past traffic growth by route and applying 
adjusted future growth rates based upon a detailed 
knowledge of the influence of service qualities, prices, 
commnities of interest, degree of competition (etc.) in 
the past and any predicted changes in the interrelated 


effect of these key determinants in the future. 
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These forecasts of annual volumes are translated into 
peak hour forecasts on the basis of ratios between the two 
variables which have been derived from statistical studies 
of past relationships. The Aviation Statistics Centre 
collects sample data showing.~the number of ennlaned passengers 
at Canadian airports by hour of the day. The Branch, in 
turn, sorts this data into order of descending magnitude 
and applies a slope forma to select a peak hour to be 
used for design purposes. The discovery that there has been 
a fairly stable relationship between nast selected peak 
hour volumes and annual traffic volumes has made possible 
the derivation of a peak hour forecast from an annual forecast. 
Since ASC data are now available for a period of six years, the 
Branch has recently been able to acquire enouph data to test 
the effect of certain factors on this relationship. ° 
A research study is presently underway to determine whether 
or not the relationship varies over time, in accordance 
with such factors as the degree of competition at a station, 
the category of traffic encountered (i.e., domestic, trans- 


border, international), or the size of aircraft employed. 
2. BWIA/Air Canada Liaison. 


Early in 1967, the Government of Trinidad and Tobago 
requested the Canadian Government to study the possibility 
of providing assistance to British West Indian Airways. 

Air Canada officials thereupon visited the Caribbean to 
determine the form and estimate the cost of assistance 
required by BWIA. After the President of Air Canada had 
reported on this visit, the Deputy Minister of Finance 
asked that a benefit/cost study of the vroposal be prepared. 
Such a study was subsequently carried out within the 
Transportation Policy and Research Branch of the Department 


of Transport. 
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As a first step in the benefit/cost analysis, alter- 
native courses of action were set up which the Government 
of Trinidad and Tobago might follow if assistance from 
Canada was not forthcoming. Next, a list of both intangible 
and tangible benefits was prepared and estimates of the 
values of the taneible benefits were prepared based upon 
a range of possibilities depending upon the outcome of 
future negotiations. A suitable number of years over which 
to measure the flows of costs and benefits was selected, 
and Air Canada's cost estimates were converted into the same 
form as the benefit estimates by discounting them to a 
present value amount using two different discount rates 
to give decision-makers an impression of the degree of 
sensitivity of the results to different assumptions 
regarding the appropriate interest rate. 

The estimates of benefits arid costs were referred 
to both Air Canada and Department of Finance officials for 
comment before a final report was prepared. 

This benefit/cost study was employed to assist in 
preparing Canadian positions vis-a-vis the proposal but, 
in the end, the Trinidad and Tobago Government accepted an 
offer of assistance from a New York investment banking 


firn. 


3. Scheduled Helicopter Operations in Canada - Feasibility Study. 


In a report, completed in July of 1966, the three most 
promising potential areas for scheduled helicopter services 
were delineated and forecasts of passenger volume were 
made based on price levels which took into account the 
fares charged for such services in the U.S. and the charges 
of competitive modes of transport. Detailed cost estimates 


were prepared using data from U.S. operations adjusted for 
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Canadian input prices. It was concluded that the annual 
losses resulting from such operations would range from 
$1.5 million to $2.6 million under optimum conditions, 

and that subsidies of this magnitude could not be justified 
at the time in question. It was therefore recommended 


that the matter be again reviewed five years hence. 


Development of the National Transportation Act. 


As a result of the MacPherson Roya] Commission on 
Transportation the Federal Government decided to develop 
legislation to reflect the economic principles embodied 
in the Royal Commission Revort. As this report dealt 
primarily with rail and road problems the principal task 
for drafting the legislation fell on the Railway and 
Highway Division of the Transportation Policy and Research 
Branch. 

A first step was to develop a clearly defined National 
Transportation Policy. This was accomplished only after 
careful examination of the economic and regulatory principles 
set out in the Royal Commission Report, and the most careful 
examination of how application of these principles would 
affect the various modes of transportation operating in 
Canada. The statement of National Transportation Policy 
subsequently appeared as paragraph 1 of the National Trans- 
portation Act. 

Following the development of basic policy it was 
necessary to recommend amendments to existing legislation 
and in some cases to prepare new draft legislation in order 
to reflect this policy. In undertaking this task, existing 
rail legislation (The Railway Act) was compared with the Royal 
Commission Report and Recommendations. Changes in economic 
and regulatory principles were then identified and applied 
in drafting major amendments to this Act. In the case of 


Highway Transportation a major change to possible federal 
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regulation of the extra-provincial motor carrier industry 

was contemplated. As existing federal legislation did not 
provide for federal regulation of the bus or truck industries, 
completely new legislation had to be developed. This was 
accomplished only after exhaustively studying the economic 
characteristics of the bus and truck industries, other 


regulatory systems and their supporting legislation, and 


by consistently applying the economic and regulatory principles 


as identified in the Royal Commission Report. 
The result of this work was the National Transportation 


Act, for which Royal Assent was given on February 9, 1967. 


Analysis of Road Transport on Major Inter-city Corridors 
of Canada. 


This Report, completed in September 1968, studied and 
classified, by type of operation, the general freight 
carriers operating between cities located on the major 
highway networks. Service was analyzed in order to determine 
the segments of total traffic that were carried by both 
federal and provincial carriers and an investigation was 
undertaken to indicate the intensity of competition along 
the corridors. In addition, the comparative effects of 
provincial regulation of routes, trailer interchanges 
and tariffs were also studied. The research undertaken 
during the study involved meetings with regulatory boards of 
the various provinces and with numerous private trucking 
companies. The study yielded detailed knowledge of the 
competitive structure of the industry and provided a clear 
indication that the major share of corridor traffic was 
carried by extra-provincial carriers while purely intra- 
provincial operators served mainly as feeders to mainline 


operators. 


2915 


2916 Special Committee 


2.9 cont'd. 


6. Economic Benefits of Deepening the St. Lawrence Ship Channel 
between Montreal and Quebec City. 

As part of a benefit-cost study to determine the desira- 
bility of deepening the 35-foot Ship Channel, a detailed 
assessment was made of the economic benefits derivable from 
providing 39 feet of water, for comparison with the estimated 
costs of the required engineering works. The study was 
prompted by the Ship Channel's inability to accommodate 
a growing proportion of the world's merchant fleets, 
owing to a continuing trend toward the building of very 
large, deep-draft ships, particularly bulk carriers and 
tankers. 

The potential economic benefits from a deepened Ship 
Channel were measured in terms of reductions in transportation 
costs realizable through the accommodation of the larger, 
more economic, ships. This was done by reference to 
relevant cargo traffic in 1964 at five Ship Channel ports 
(Montreal, Contrecoeur, Sorel, Trois-Kivieres, Quebec) , 
broken down by the principal commodities involved and by 
size-groups of the ships carrying them. The assumption 
was that the comparative use made in 1964 of ships having 
drafts approximating the Ship Channel limit was indicative 
of the potential use of still larger ships on a deepened 
Channel. Estimates were made of the reductions in transport 
costs realizable over 50 years -- the amortization period 
selected for the deepening project -- drawing upon long- 
term traffic forecasts and data on ships' costs. 

The investigation showed that a deeper Ship Channel 
could produce significant reductions in transport costs on 
the movement of four bulk commodities: crude oil, petroleum 
products, grain, and iron ore. However, on the basis of 


comparison of these estimated cost reductions with the 
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estimated cost of the engineering works to deepen the 
Ship Channel beyond 35 feet it was recommended that deepening 
of the channel be deferred. Work is continuing to establish 


more refined engineering costs and economic benefits. 


7. Automobile Ferry Service Between the Mainland and Eastern 


Newfoundland. 


Description 


This assignment was related to the initial concept, 
general planning, the supervision and/or performance of 
economic, technical and engineering feasibility surveys, 
the co-ordination and liaison between federal, provincial, 
municipal agencies, and finally the preparation and approval 
of rate schedules in connection with the establishment 
of a ferry service between North Sydney N.S. and Arrcentia 
Nfld. The service was inaugurated in June 1968 by the 
"MV Ambrose Shea", an ice-breaking ferry accommodating 
310 passengers, 60 automobiles and 20 trucks; making 3 


round trips weekly. 


Outline of Approach. 


In September 1959, the Interdepartmental Committee 
on Atlantic Transportation, chaired by Mr. R. B. Bryce, 
recommended as the result of a two-year preliminary study 
that the Department of Transport prepare an economic analysis 
of the feasibility of an automobile ferry between North 
Sydney and Argentia. Most of the input to this Inter- 
departmental Committee's research had been supplied by 
this Branch in co-operation with CN and Department of 


Public Works. 
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In the following two years, the Branch engaged in 
comprehensive economic cost-benefit studies, discussions and 
negotiations relating to the many essential elements 
determining the various alternative systems which might 
be considered. These elements comprised the type of 
vessel (speed, size, configuration, crew, schedules, operating 
costs, etc.), the terminals and ancillary facilities, the 
road connections, freight carrying capability as required 
by CN, etc. 

The Cabinet approved in September 1961 the Inter- 
departmental Committee's recommendation for establishment of 
an Eastern Newfoundland Ferry Service as developed by 
D.O.T. 

When the decision became public, the Branch was ca.iled 
upon to investigate, evaluate and draft policy decisions 
regarding many alternative proposals as well as minor or 
major modifications of the proposed service. For instance, 
such proposals sought the use of Louisbourg, Halifax, 

Port Hastings and Sydney (in N.S.) and Marystown, Little 
South Harbour and St. John's (in Nfld.) as terminals or 
ports of call. 

The co-operation of the U.S. Navy regarding the Argentia 
terminal and access to it was secured satisfactorily as 
was the indispensable road link between the terminal and 
the Trans-Canada Highway on the Avalon Peninsula. The 
North Sydney terminal was also planned and construction 
Supervised from a cost-efficiency point of view. 

Planning and construction of the "Ambrose Shea" was 
supervised and co-ordinated with the assistance of CN, 
the Canadian Maritime Commission, DPW and the Department's 
Shipbuilding Branch. 

As the vessel neared completion a final survey was made 
of potential traffic and tariffs were finalized. These formed 


the basis for the operation which went into effect in June 1968. 
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DEPARTMENT OF TRANSPORT 


TELECOMMUNICATIONS AND ELECTRONICS BRANCH 


INTRODUCTION 


The Telecommunications and Electronics Branch, through the 
medium of its Research, Development and Programming Division, conducts 
applied research and development in the field of electronics as applied 
to Air and Marine transportation and meteorology. The work of the 
Division is problem oriented and confined to applied research and 
development only. No attempt is made to conduct basic research. 

The aim of the Division is to seek and provide solutions to 
problems arising in the operational branches of the Department which 
are amenable to solution by electronic means and where suitable equip- 
ment is not already available to develop equipment or systems which will 


provide the most satisfactory and economic solution. 


ORGANIZATION 


2.1 (a) Figure No. 1 shows the relationship of the Research, Develop- 
ment and Programming Division within the Telecommunications and 
Electronics Branch and the relationship of the branch to the other 
branches of Air Services. 

2.1 (b) The Telecommunications and Electronics Branch reports through 
the Assistant Deputy Minister, Air Services, to the Deputy Minister of 
Transport. It has no formal connection to other Federal Agencies or 
advisory committees. 

2.1 (c) Figure No. 2 details the organization of the Research, Develop- 
ment and Programming Division. 

2.1 (ad) The Telecommunication and Electronics Branch and specifically 
the Research and Development Division takes part through formal agree- 
ments in the work of international technical and scientific bodies such 
as the International Civil Aviation Organization, the Inter-governmental 
Maritime Consultative Organization, the Radio Technical Commission for 


Aeronautics, and the Radio Technica] Commission for Marine. 


Dt) Not applicable. 
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2622 ORGANIZATIONAL FUNCTICKS 
2.2 (a) The Research, Development and Programming Division supplies a 
problem oriented applied research and development service in support 
of the operational branches of the Department of Transport in all areas 
of electronics as applicable to Air and Marine transportation and the 
Meteorological service as required. As such its statutory functions 
and powers stem from the Civil Aeronautics Act and the Marine Trans- 
portation Act. 
2.2-(b) The policy of the Telecommunications and Electronics Branch 
in respect to research and development is to conduct feasibility studies, 
to develop system concepts and to develop electronic equipment and 
systems which will meet the requirements of the operational branches in 
the most satisfactory and economical manner and which thereby assist 
and‘ improve the safe, expeditious and economical movement of Air and 
Marine traffic. 
2.2 (c)(i) The branch has no specified functions or responsibilities 
for research and development in respect to other Federal Agenctes but 
does on occasion carry out feasibility studies, provide information or 
advice and conduct experimental and evaluation work on behalf of or in 
conjunction with such agencies. 
2.2 (c)(ii) The branch has no spocified functions or responsibilities 
in respect to industry but of necessity it does work closely with the 
electronics manufacturing industry using industry both as contractors 
for development of prototype equipment and as a source of information 
on the latest electronic techniques. Conversely industry derives 
information which enables them to direct their own Research and 
Development effort. 
2.2 (c)(iii) The branch is not closely connected with educational 
institutions in Research and Development. These institutions are 
geared more to basic research than to applied research but on occasion 
contracts for applied research have been awarded to universities. 
202 (c)(iv) Very intensive monitoring of developments in other 
countries is a continuing function. This is conducted by liaison with 


equivalent organizations in other countries and by representation 
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on such international bodies as the International Civil Aviation 
Organization and the Inter-governmental Maritime Consultative 
Organization, the Radio Technical Commission for Aeronautics, the 
Radio Technical Commission for Marine etc. 

2.2 (d) Operational effectiveness duties and goals are reviewed and 
revised by way of the Air Services planning and estimates processes which 
are subject to Treasury Board review, and approval, 

2.2 (e) None 

2.2 (f) The Research, Development and Programming Division's duties 
and responsibilities flow from the activities of the Agencies directly 
responsible for the administration of the Civil Aeronautics Act and 
the Marine Transportation Act. This service organization concept 
provides a satisfactory guidance sufficient to develop economical, 
realistic and timely programmes directed to solutions of the problems 
arising from administration of the above Acts, 

2.2 (g) The major hindrance to the effective conduct of our research 
and development activities is the difficulty experienced in attract- 
ing suitable personnel. Applied research and development is always 

at a disadvantage when competing with basic research in the area since 
the latter has a greater allure for the best best brains, 

2.2 (h) No major changes in organization functions in the next five 


years are anticipated, 


PERSONNEL POLICIES 


2.3 (a) In selecting university graduates every effort is made to 
select on the basis of intelligence, initiative, motivation and an 
inquiring mind. Selection is made by examination of academic records, 
discussion with professors and personal interviews. 

2.3 (b) No specific criteria have been developed other than (a) above. 
2.3 (c) A continuous appraisal of staff is conducted. It is usually 
not difficult to discern those whose motivation and abilities are 
directed to administration. 

2.3 (d) Of necessity administrators in this field must be professionally 
qualified. Promotion is controlled by criteria established by the 
Bureau of Classification Revision, Remuneration is governed by the 


salary rates established for the position. 
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2.3 (e) Intramural education is conducted through the medium of 
Departmental administrative courses and specially arranged technical 
courses. Every encouragement is given to personnel to take extramural 
post graduate courses. Financial assistance is provided in such cases 


subject to regulations established by Treasury Board. 


DISTRIBUTION OF ACTIVITIES 


This question is not applicable in that the activities of the Research, 


Development and Programming Division are not regionally oriented. 


PERS¢..NEL ASSOCIATED \.ITH SCIEITIFIC ACTIVITIES 


2.5 (a) The establishment and strength of the Division are as shown 


below by category:- 


Establishment Strength 
Engineers 24 23 
Engineering Students 5} 
Technicians Electronic 15 ats} 
Administrative Support We fem * 
Totals 46 46 


2.5 (bv) The number of professional staff devoting most of their time 


to administrative duties = 5. 


Die HmKe)) Country of Birth Secondary & University Average Percentage Able 
Education Age to Operate in 


Both Languages 


2 - United Kingdom 2 - United Kingdom 


Bachelor 1 - Poland 1 = Poland 34 3% 
1 - India 1 - India 
1 - Colombia 
15 - Canada 16 - Canada 

Master 1 - Russia 1 - Russia 38 (0) 


1 - United Kingdom 1 


United Kingdom 
2 - Canada 2 - Canada 


Doctorate - - & & 


2.6 
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2.5 (da) 
ee 6 65 OBO OO OB 

Bachelor a. Ziel Ses 7S) ZO CR IOI ON, #20 PO eB eh 
Master 1 2 Z 2 2 4 Y 4 4 4 4 5 
Doctorate - al - - - - - - - = cs = 
NOTE: Reduction of staff in 1968 due to transfer to new Department of 
Communications 
2.5 (e) The total professional staff turnover during the period 1962 
to 1967 amounted to ten. 
2.5 (f)(i) Percentage employed by industry since graduation = 46% 

(ii) Percentage who have been on staff of universities since 
graduation = 17%. 

(iii) None. 


(iv) Percentage employed by other Federal Departments = 12% 


2.5 (g) Nil 
PaSsy (Gey akela 83 OL 65 66 672. 
0 0) ) 0) 0 5 


EXPENDITURES ASSOCIATED WITH SCIENTIFIC ACTIVITIES 
2.6 (a) Total funds spent by Research, Development and Programming 


Division on scientific activities: 


Years Function parte? Areas Funds 
SS a a ee LS CL EO eS a Oe! ed Re eet EE eS eee 
1962/63 Applied R&D Engineering & (a)Telecommunications $ 64,000 
-Electronics Technology (b) Transportation $260,000 
Electronics* 
1963/64 is is (a) $474,000 
(b) $526,000 
1964/65 ” " (a) $6,103,000 
(b) $ 455,000 
1965/66 u " (a) $4,991,000 
(b) 295000 
1966/67 " " (a) $ 576,000 
(b) $ 376,000 
1967/68 » * (a) $ 255,000 
(b) $ 722,000 
1968/6 " " (a) $ 187,000 
Be (b) $1,387, 000 
" " (a) $ 150,000 
A (b) $1,280,000 
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Scientifi 
Years Function eet aie Areas Funds 
1970/71 Applied R&D Engineering & (a)Telecommunications $ 160,000 
-Llectronics Technology (b) Transportation $1,512,000 
Electronics* 
1971/72 tt J. (a) $ 175,000 
(b) $1,216,000 
1972/73 U 2 (a) $ 190,000 
(b) $1,151,000 
1973/74 WY w : (a) $ 200,000 
(b) $1,348,000 


* such as: radar, navigational aids, digital displays, etc. 


2.6 (b) Operating and capital funds expended by Research, Development and 


Programming Division: 


1962/63 $ 324,000 
1963/64 $1,000,000 
1964/65 $6,558,000 
1965/66 $5,286,000 
1966/67 $ 952,000 . 
1967/68 $ 977,000 
1968/69 $1,574,000 
1969/70 $1,430,000 
1970/71 $1,672,000 
1971/72 $1,391,000 
1972/73 $1,341,000 
1973/74 $1,548,000 


The large expenditure during fiscal years 1964/65 and 1965/66 was 
occasioned by the construction of the Mill Village Earth Space Satellite 
Communication Station. 

2.6 (c) The exact funds expended to further professional university 
education of staff are not available but are estimated to be less than 
$300 per year and are anticipated to remain at approximately the same level 


for the next few years. 


RESEARCH POLICIES 

2.7 (a)l.e Programmes and projects are initiated either as a result of 
specific requests from an operating branch or internally as a result of 

an informed assessment of foreseeable requirements. Selection is realized 
by review by the operating branch and within the framework of the 


departmental planning and estimate procedures. Monitoring is achieved 
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through technical and financial audit. 
2.7 (a)2. Priorities are established for programmes and projects by 
reviewing the urgency of selected items with the respective operating 
branches and establishing the relative priority of each item. 
Priorities are expressed in numerical sequence and implemented within 
the framework of available funds and manpower. 
2.7 (a)3. Yes. Critical path network methods are used to plan and 
monitor programmes and projects. The particular method used depends 
upon the scope. With small crojects the implementation may be entirely 
manual. In larger projects computer techniques are employed. The 
outstanding example of the latter is the construction of the Mill 
Village earth satellite communication station which involved several 
thousand activities. 
2.7 (a)4. Where it is economically advantageous or where the necessary 
technical capabilities are inadequate intramurally,contracts for 
research and development projects are awarded to outside agencies. 
Examples of such contracts are the award to RCA Victor as prime con- 
tractor for design and construction of the Mill Village station, the 
award to IBM Canada for the air traffic control data processing system 
at Gander, Newfoundland, and the award to Airborne Instruments Ltd., 
Long Island, N.Y., for the development and supply of an experimental 
radar digitizer and display system, etc. 
2.7 (a)5- There is no general policy regarding funding of extramural 
research programmes in universities. However, where the university 
is prepared to undertake a specific applied research and development 
project a contract is awarded on the same basis as it would be to 
industry. 
2.7 (a)6. Resources are shifted between projects under the following 
conditions:-= 

(1) Completion of the project. 

(2) Termination of project due to changes in operational 

requirements. 
(3) Termination of the project due to advances in 


technology which render it obsolete. 
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(4) When a stage is reached where it is apparent that 
any further expenditure of resource is unprofitable, 
2.7 (a)7. The results of intramural and extramural research and develop- 
ment are primarily directed to the satisfaction of departmental needs. 
They are disseminated to other interested agencies by means of reports, 
participation in symposia, presentation of formal papers, etc. 


2.7 (b) Not applicable. e 


2.0 RESEARCH OUTPUT 
ZeGel Nid 
2.8.2 Calibration of C Band Radar, Proceedings of Thirteenth Radar 
Meteorology Conference 1968. 
2.8.3 A list of reports issued in this period is contained in Appendix "A", 
2.8.4 Not applicable. 
2.8.5 Not applicable. 
2.8.6 Not known. 
2.8.7 None 
28.8) Gay) Mae Village Earth Satellite Communications Station. 
(b) Programmable film scanner for retrieval of precipitation 
information from photographic film records of weather radar. 
(c) A device for determination of rainfall rates at varying 
ranges by means of radar. 
2.8.9 The impact of our research output is difficult to reasure directly. 
The results manifest themselves in improvements in the air and marine 
transportation industries, e.g. Mill Village, Gander Air Traffic Control 
Data Processing System, St. Lawrence River Marine Traffic Control System, 
Current Air Traffic Control Radar Digitizer System, etc. 
29 PROJECTS 
2.9.1 list of Projects for Period 1962/67 
Airborne Radar for Ice Reconnaissance 
Long Range VHF 
Closed Circuit Television 
Infra-Red Systems 
Transmission System Standards 


Unattended Facilities 
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Nimbus Project 

Satellite Communications 

Navigation Satellites 

Symbol Generation and Insertion System 
Airport Surface Detection Equipment 

AASR-1 Radar Coverage 

Icebreaker/Helicopter Navigation 

Study of Angel Activity 

Radar Data Transfer 

Weather Radar Improvement Programme 

Radar Beacons 

Data Posting and Display 

Transcribed Weather Broadeast Equipment 

Air Traffic Control Computer Systems 
Automatic Weather Message Compiler & Digital Display 
Teleprinter Receiver Evaluation 
Forward-looking Echosounder 

Transmissometer and Ceilometer Systems 
Transmission of Radar Data - Microwave Links 
Slowed Down Video 

Radar Data Processing - Digital Computer and Analogue Computer 
Video Enhancer 

Wide Pulse Suppressor 

Hydrometeorological Telemetry Stations 
Doppler Weather Radar 

Modification of AASR-1 Radar Console 

Beam Phase Monitor for PAR 

Precision Approach Radar Monitor 

Radar Pattern Generator 

Bright Display 

Remoting of Secondary Radar 

PERT Management Control 

Digital Control Subsystem for DOT Ground Station 


Satellite Communications Ground Station 
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Engineering and Scientific Computing Service 

GP 804 Converter Modification 

International Civil Aviation Organization 

Vertical Pointing Radar 

Ephemerides Computations for Communications Satellite 
Programme Tracking and Timing Subsystem for DOT Ground Station 
Satellite Station Antenna Velocity and Acceleration 

Air Traffic Control Computer Systems 

Equipment Serviceability and Component Failure Reporting System 
GAS 4 = Working Group on Power Sources for Isolated Areas 
Ground Station Equipment Testing 

Curtiss-Wright Weather Radar 

Prodéssing of Filmed ‘'eather Radar Data 

T.V. Raster Flying Spot Scanner for Video Map Generation 
Participation in Expo '67 

St. Lawrence River Traffic Control 

Remoting and Display of SSR/Prime Radar Digital Data + 
Flight Checking of Radio-Navigation Aids 

Evaluation of Omega Navigation System Receiver 

Wabush Lake Thermoelectric Generator 

Programme Tracking and Timing Subsystem for DOT Ground Station. 
Very Low Speed Data Transmission System 

Landline Study - Digital Transmission by Modem Systems 

Repair of L.F, Transistorized Beacon Transmitter 

Calibration of C-Band weather 

Gander Automatic Air Traffic System (GAATS) 

Morse Code Call Sign Detector 

Toronto Automatic Air Traffic System ( TAATS ) 

Canadian Atlantic Fisheries Information Service (CAFIS) 

ILS Data Processing 


Circuit Analyser 
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2.9.2 Case Histories 
2292.1 Display and Recording Equipment for Vertical Pointup Radars 

This equipment was developed as an aid to cloud physics research. 
It converts the information obtained by means of the vertically 
pointing radar into a form suitable for recording on a standard 
facsimile receiver. The information such as cloud devth, density, 
layering, etc, is continuously recorded in terms of grey scale 
and is accompanied by a continuous recording of a calibrating 
signal, Thus a permanent record of the dynamic changes of a cloud 
is produced for subsequent detailed analysis, 

Use of a standard facsimile receiver resulted not only in a very 
simple but an inexpensive solution as well. The data which can be 
gathered by these means is expected to be of a considerable value 
in extending the knowledge of the dynamic phenomena of clouds, 

In particular it is expected to be of aid in forecasting of extreme 
rainfall, cloudbursts, etc. 
2.96202. Determinations of the Rates of Rainfall by Radar 

This development producea equipment which when incorporated into 
a C-band weather radar allows its use for determination of rates 
of rainfall at various ranges selectable at will by the operator 
within the radar's coverage. 

The normal practice of using rain gauge provides this information 
only for the immediate vicinity of the rain-gauge site. The radar 
method allows a very detailed investigation of a large area of 
rainfall both on the ground, within a cloud and immediately below 
the cloud. 

The method is simple and straight forward. So far as it is 
known this is the first simple and practical solution in answer 
to the long felt and frequently expressed need in international 
meteorological circles. 
269+2.36 Gander Automated Air Traffic System 

This system developed by the Telecommunications and Electronics 
Branch in co-operation with the Civil Aviation Branch was developed 
as a first step in the automation of air traffic control in that 


area of the North Atlantic Ocean for which Canada is responsible 
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for oceanic air traffic. The system provides air traffic 
controllers with "hands on" access to automatic data processing 
equipment and is intended to improve safety and expedition of air 
traffic and to relieve stress on air traffic controllers. The 
system was realized through a study of the problem, development 
of a philosophy of automation, development of system requirements, 
procurement of equipment, development of system tests, installation, 
testing to establish proof of performance, acceptance and activation. 
This system has been in operation since March 16, 1968. 
2.9.2e4. Antenna Position Display System 

An antenna position display system was designed, constructed and 
installed in the earth satellite ground Station, Mill Village, N.S. 
The system was required to convert binary coded antenna azimuth and 
elevation positions to degrees and fractions of degrees in binary 
coded decimal code for display on "lixie" display indicators. The 
system features a novel method for code conversion and transmission 
of data from the local equipment to the remote displays. * 
20902056 Computer Programme for Lonospheric Data Reduction 

The purpose of this computer programme is to generate and list 
medians and quartiles of ionogram data. Daily reports are read 
and processed according to the "URSI Handbook of Ionogram Inter- 
pretation and Reduction" and monthly reports are printed. The 
computer programme to accomplish this task was developed by a 
staff programmer and has been used for the production of reports 
since May 1966. As far as is known, Canada was the first country 


to accomplish this task. 


Not applicable. 
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CRD-RD-121-1 


CRD-RD=122-1 


CRD-RD-123-1 


CRD-KD-124-1 


CRD-RE=125-1 


CRD-RD~126-1 


CRD-RD-127-1 
CRD-SY=128-1 


CRD-ST-129-1 


CRD-RD-130-1 


CRD-RD-131-1 


CRD-RD-132-1 


CRD-RD-133-1 


CRD-RD-134-1 
CRD-RD=-134-2 


CRD-RE~135-1 


CRD-SY-136-1 


CRD-RE-137-1 


CRD-RD-138-1 


CRD-RD-139-1 


CRD-nD-140-1 


CRD-RA=141-1 
CRD-RE-142-1 
CRD-RD=144=1 
CRD-RE-146-1 


CRD-RE-146-1 


CRD-SE-147-1 
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Development ‘of Radar Test Pattern Generator for 
Radar Data Transmission kquipment Testing 


Method of Radar Data Recording of Vertical ( 
Pointing Radar for Met. (Proposal #1)( 
( 


Method of Radar Data Recording of Vertical ( 
Pointing Radar for Met. (Proposal#2) ( 
( 


Method of Radar Data Recording of Vertical ( 
Pointing Radar for Met. (Proposal#3) ( 


Critical Path Scheduling Technique 


Development of an MTI/Normal Video 
Amplifier and Mixing Unit 


Development of a Trigger Regeneration Unit 
Steering Tape Specification 


Steering Tape Specification Synchronous 
Satellites 


Radar Test Pattern Generator for Maintenance 
of Sel Radar Data Transmission System 


Computer Programmes for Random Satellite - 
Mill Village 


Precipitation Data Integrator 


Modification to RHI Display of Curtiss-Wright 
Radar Set 


Thermoelectric Power for Unattended Facilities 
Thermoelectric Power for Unattended Facilities 


Techniques and Estimated Costs of Radar Data 
Transmission 


Specification for Gander ATC Computer System, 
Written by Civil Aviation 


Present Uses of Nickel Cadmium Batteries in the 
Department of Transport and Future 
Possibilities 


Remoting and Display of SSR/Prime Radar Digital 
Data, Review of ARTS System FAA 


CRD-RDN-SSR-SEL interface Equipment 


Remoting and Display of SSR/Prime Radar, 
Digital Data 


Voltage-gain Scaling for Analog Computers 
Wabush Lake Thermoelectric Power Supply 
Blipper Pen Activity 

Ionospheric Data Computer Programme 


Hybrid Simulation of the Mill Village Ground 
Station Antenna Control System 


Proposal for Modification of Antenna Position 
Displays at DOT Satellite Ground Station 


Apr. 22, 1964 


April 29, 1964 


Dec. 29, 1964 


Dec. 21, 1964 


Jan. 1, 1965 
Feb. 15, 1965 


Mar. 26, 1965 
April 26, 1965 
June 9, 1965 


1966 
Aug. 31, 1965 


Dec. 21, 1965 
Aug. 4, 1966 


Nov. 3, 1965 


Nov. 15, 1965 


Jano 19, 1966 


Jan. 27, 1966 
Mar. D5 1966 


Mar. 23, 1966 
Mar. 30, 1966 
May 9, 1966 
May 30, 1966 


May 30, 1966 


1966 
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CRD=-RC-100-1 
CRD-RC-101-1 


CRD-RA=102=1 


CRD-SC-103-1 


CRD-RA=-1 04-1 


CRD-RA=105-1 


CRD-RE-106-1 


CRD-RE-107-1 


CRD-RD-108-1 


CRD-RA-109-1 


CRD-RA-110-1 


CRD=RD=111-2 


CRD-RE-112-1 


CRD-RA-113-1 


CRD-RD-114-1 


CRD-RE-115-1 


CRD-RE-116-1 


CRD-RE-117-1 


CRD-SY-118-1 


CRD-SE-119-1 


CRD-RD-120-1 
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TECHNICAL REPORTS 


Symposium on Nickel-Cadmium Batteries 
Seattering from Rain at X-Band 


Field Tests on Transmissometer and 
Ceilometer Systems 


Channel Characteristics for the Transfer 
of Radar Data 


Final Report on Character Cursor Injection 
Equipment with 804 & 801 Scan 
Converters 


Final Report on Radar Data Transfer Using 
Pulse Time Techniques 


Evaluation of Marconi AD308 Airborne 
Teleprinter Receiver 


Forward Looking Sonar 


Reduction of Radar Ground Clutter by Means 
of a Wide Pulse Suppressor 


Study of Angel Activity on Department of 
Transport AASR-1 Radars 


Transmissometer and Ceilometer System 
Tests Using Telephone Cable 


Modification of AASK-1 Radar Console for 
Use with ASR-3 Kadar 


Equipment Evaluation of the Experimental 
CCTV System Installed at Toronto 
International Airport 


Laboratory Evaluation of Data Transmission 
Systems 


Processing of Radar Video by Means of an 
Analogue Computer for Narrow Band 


Transmission 


Trip Report - Germany May 24-31, 1963 


Technical and Operational Evaluation 
of Radar Data Transmission System = 


Standard Elektrik Lorenz FAB-6072 


Evaluation of Slowed Down Video Techniques 
for Long Distance Radar Data 
Transmission 


Preliminary Engineering Report, Positive 
Radar Tracking of Helicopters from 
Shipboard Radar 


Communications Satellite Earth Station, 
Digital Control System 


Transcribed Weather Broadcast Equipment 


Modification of GP804 Scan Converter for 
SSR Testing 


APPENDIX A 


Nove 5, 1962 
Nove 75 1962 


Nov. 21, 1962 


Feb. 2, 1963 


Jan. 10, 1963 


April 26, 1963 


Feb. 20, 1963 


1963 
Mar. 6, 1963 


Feb. 26, 1963 


Mar. 7, 1963 


Apr. 9, 196% 


Mar. 14, 1963 


Mar. 20, 1963 


May 15, 1963 


June 19, 1963 


Sep. 12, 1963 


Oct. 8, 1963 


Dec. 11, 1963 


Feb. 26, 1964 
Mar. 25, 1964 


CRD-RD-148-1 


CRD-RD=149-1 


CRD-RD-150-1 


CRD-RD=151-1 


CRD-RA-152-1 
CRD-RA-153-2 
CRD-RA-153-3 
CRD-RD-154-1 
CRD-RD-154-2 
CRD-RD-155-1 
CRD-RA-156-1 
CRD-RD-158-1 
CRD-RE=158-1 


CRD-RD-159-1 


CRD-SY-160-1 
CRD-RE=161-1 
CRD-RE-161-2 
CRD-RD=162-1 


CRD-RE-163-1 
CRD-RD-164-1 


CRD-RD-165-1 


CRD-RD-165-2 


CRD-RA-166-1 


CRD-RE=167=1 
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Positive Tracking of Helicopter from Icebreaker 
Using SSR 


Processing, Remoting and Displaying of Prime and 
Secondary Data by Digital Techniques - 
Review of Progress 


Modifications to the Modulator Section of the LF 
Beacon Transmitter CRC/ABE-01 


Real Time Data Acquisition Considerations for 
Initial ILS Flight Check Installation 
in Viscount Flight Check Aircraft 


Proposal for Aircraft Instrumentation for Future 
VOR and ILS Flight Checking 


General Purpose Simulation Using Electronic 
Computers 


General Purpose Simulation Using Electronic 
Computers 


Report on Summer Study of Meteorological Radar 
Calibration System 


Report on Summer Study of Meteorological Radar 
Calibration System 


Progress Report No, 3, Precipitation Data 
Integrator Project 


Proposal for a Precision Blind Landing System 
to Replace ILS and Related Systems in 
the Next Generation Facilities 

Digital Word Generator 

GAATS Acceptance Tests 


Slow Speed Data Transmission Project 


Digital Computer for R & D Projects - 
Statement of Requirements 


Instrument Landing System Evaluation (ILS) 
Part I Operating Procedures 


Instrument Landing System Evaluation (ILS) 
Part II Operating Procedures 


Transmission of Primary and Secondary Radar 
to T & E Systems Laboratory 


Testing Modems and Modem Systems 
Grey Scale Amplifier 


Functional Specification for Radar Digital 
Data Display System 


Tender Information Document for Radar 
Digitizing Equipment (Primary and 
Secondary 

R.D.C. Proposal for Data Acquisition for 
Canadian Atlantic Fishing Information 
Service (CAFIS) 


CAFIS Project , Communications Feasibility 


July 12, 1966 


Dec e 1966 


Jan. 16, 1967 


Feb, 17; 1967 


Feb. ara 1967 


Feb. 23, 1967 


Mar. 29, 1967 


Aug. 28, 1967 


Oct. 25, 1967 


Mar. 20, 1967 


Mar. 20, 1967 


May 2, 1967 


May 3, 1967 


May 29, 1967 


May 30, 1967 


Dec. 20, 1967 


Sept. 28, 1967 


1967 


Sept. 28, 1967 


Sept. 14, 1967 


Oct. 13, 1967 


Oct. 31, 1967 


Nov. 14, 1967 


1967 


2937 


2938 Special Committee 


Reports 1962 - 3 
1963 - 16 
1964 - 8 
1965 - 9 
1966 - 14 
1967 - 22 


7 


a 


CANADA - METEOROLOGICAL BRANCH - DEPARTMENT OF TRANSPORT 


HEADQUARTERS ORGANIZATION 


DIRECT © k 


J, R. H, Noble 


METEOROLOGICAL 
SERVICES FOR D.NLD. 


D. B. Kennedy 


D. O. T. LIAISON 


RESEARCH AND TRAINING 
DIVISION 


Dr. D. P. McIntyre 


INSTRUMENT DIVISION BASIC WEATHER DIVISION 


H. H. Bindon D.C, Archibald 


FORECAST DIVISION * 


F. W. Benum 


DESIGN RUMENT 
DEVELOPMENT meceae SURFACE UPPER AIR 


AND TEST 


WEATHER AND ICE ATHOSPHERIC CENTRAL ANALYSIS 
OPERATIONS GINA RCIA LC ORBICER RESEARCH OFFICE 
F. Harris M. N. Monsinger L. J. Sobiski 


R. C, Graham H. J. Barrett Dr, W. L. Godson J. M. Leaver R. E. Vockeroth 


PROCUREHENT, HIGH 
AUTHORIZATION AND ARCTIC ATHOSPHERIC 
MAINTENANCE VEHICLES 


C. G. Goodbr 
J. R. Fowler ooderend JR, Sill 


WEATHER AND ICE STRATEGIC PLANS PROFESSIONAL 
USER SERVICES AND POLICIES TRAINING 


K. T. McLeod H. Cameron C. M. Penner 


PROVISIONAL ORGANIZATION - FINAL 
APPROVAL NOT YET RECEIVED 


ADMINISTRATION DIVISION 


L. T. Campbell 


CLIMATOLOGY DIVISION 


C. C. Boughner 


OFFICE 


MACHINE: PLANS AND 
OPERATIONS ARRANGEMENTS 


PROCESSING BUDGET 


C.F. Tye 


Mo Ko Thomas B, S. V. Cudbird K. A, Hignell 


CLIMATOLOGICAL 
HYDROMETEOROLOGY RESEARCH AND PERSONNEL STORES 


SPECIAL PROGRAMS 


G. A. McKay 


T. L. Richards C. A. Brint L, Judd 


LIBRARY 


M. M. Skinner FEBRUARY 1968 
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GAMADA | ‘METEORS par SIC 


RESEARCH AND TRAINING DIVISION 


RESEARCH AND TRAINING DIVISION 


Study of physical and dynamical problems relating to the atmosphere and 
Ufafson with other agencies in handling problems of a meteorological character. 
Provision of analysea, prognostic analyses, extended range forecasts, and long 
Fange forecasts, au required by Forecast Division, 
Professionall training of meteorologists and prospective meteorologiate and 
Maison with other agencies providing training in meteorology. 


Development and testing of techniques for 4aproved forecasting. 


Frovision of information, advice, and direction on remearch methoda and meteor- 
ological literature. 


Provision of technical editorial service and advice. 


Technician training at Air Services Training School. 


CENTRAL ANALYSIS OFFIC! 


ATMOSPHERIC RESEARCH 


PROFESSION, 
Provision of weather map analyses, prognosis and advisories for civil EOTESSIONAL TRAINING 


Prosecution of research projects on physical, dynamical, and synoptic and) military meteorological establishments in Canada, 


probleastrelatineh tol Nay atocepherel Post-graduate lecture and laboratory programmes to qualify university 


Provision of Extended Period Forecast service in Canada. (LEE Oo enter 
Advice and/or supervision for research projects carriediout in the field 


OF DP ONTED COED Post-graduate lecture and laboratory programes to further the profess tonal 


Provision of numerical weather map analyses an noses and re 
‘rovision of numerical weather map Ly d prognoses ond related development and potential of practicing forecaster: 


derived fields through the use of electronic computers. 
Development of forecast techniques. 

Teating, evaluation and development of new operational analytical 
and prognostic weather map techniques for use in the Central Analysis 
Office and Canadian Forecast Offices. 


Applied research programmes to evaluate and develop forecasting techniques 
and procedures for use in the Canadian Weather Service Forecasting Systex. 


Provision of information on meteorological literature, 
Management and scientific consultant services for those meteorological 

Ai with professional training program as required, 8: 

asistance with professional tr: B Prog | training programmes which are controlled by agencies outaide the Research 


and Training Division, including the Air Services Training School and the 
Federal Electric School, Streator, Illinois. 


Operation of a National Facaimile Transmitting Centre serving all sta- 
tfons on the Canadian Weatherfax System and aleo making tranemissions 
to the American High Levol Facsimile circuit from the Canadian High 
Level Centre, 


Visiting actentiste program. 


Meteorological Branch Technical Publications including editorial functions 
and management of review functions, 


Meteorological Branch Aud{o Visual Aids, 


SER Academic evaluation and interviewing of university graduates for Meteor- 


Statistical techniques for representing and predicting 
meteorological phenomena, 


ANALYSIS AND PROGNOSIS 


Provisfon of weather map analyses and prognoses, and 
analysis and prognostic advisories, for dissemination 


ological Branch professional staff recruiting, 


by facaimile and teletype to civil and military meteor- a 
2. cat of Besoucale phenouena including research neso- Gi FCO COR MEES Fel EEE 
meteorological networks. 
TECHNICAL SUPPORT i 
3. Meteorological influences on aircraft flight. TECHNICAL SUPPORT COURSE TRAINING 
4. Development of techniques for special types of fore- 1, Meteorological observing programe. Upecticeland easy Anatruction to the tvo-year M.Sc. 
1 Programme in Meteorology, University of Toronto, 
casts and advice and assistance to D.N.D. and other EXTENDED OnnOler Plotting of current and apecial y 
mbencteay weather maps and charts for use in 2. Adsinistration and conduct of the post-graduate Meteor- 
EWisnreliiveinsrstlaberatery 1, Provision of Extended Period Forecast Service in the map analysis programmes. ological Officer training programe, 
5 2 Canada, 
3. Preparation and reproduction of naps 3. Advanced Forecasting lecture and laboratory instruction 
2. Development and testing of Extended Period Forecast diagrams ad charts for use in train- for Meteorological Officer and Meteorologist students, 
== techniques, ing and research programes. 
DYNAMIC RESEARCH 4. Analysis of current caps and presentation of current 
4. Preparation of data (maps, charts, Bap discusaions to training courses and Headquarters 
Teewisericall weather! reedicciont diagracs, tables) to aseist Training personnel. 
. Section Meteorologists 
5. Acadenic evaluation, advice and assistance {n profesatonal 
b t datrat de - 0 - ND EVALUATION Pro 
2. Stavonphericmateorology and stratospheric - tropo: OPERATIONAL DEVELOPMENT AND EVALUATION Sw Opecne ionaltuanta conceliateupess fae recente ieirconeees 
B . an Analysis and Prognosie progr=me. 
Development, evaluation and testing of new operational raretariaeponesl eeec land ees eaoe erste ees 
eu a moat{c weather map| techniques + developmen review of technica ain 
So URS CSLEEO CSAS GENS QE GHS GILETEGG poate seotmabedronucae te wueatherimepireckniaueny 6. Preparation of training aida and apec- ing cfrculara, 
systens. including nimerical weather prediction methods for use 
fal training materiale 
in the Central Analysis Office and Canadian Forecast oe 
Py ORC Sone) Ortleate + Partie{pation tn scfent{fic development and field training 
b b programmes of the Training Section, 
5. Ozone Meteorology. 2. Training of meteorologists newly assigned to the Cen- 
tral Analys{o Office; and| training of current atafe 
6. Extended Range forecasting. in nev methods. 
— FIC DEVELOPMENT AND EVALUATION 
a 1, Applied research on operational forecasting problexs, 
PHYSICAL RESEARCH rs TECHNICAL TRAINING 
SAIN 2. Developsent and Evaluation of forecasting techniques 
1. Provision of numerical weather map analyses and prog- and procedures for use in the Canadian Weather Service 
hort wave B 
EG IC EEE TIC Beeler aee entaesity epaeilorelerd rot ty Ree aesicinc eae: were tice Sse ee 
La elcetronic computers. logical technical training programmes at the Air Serviceo 
Training School and Federal Electric School, Streator, 3. Initiation, development and review of technical circulare 
EC GORGACED Cael IRICTHETS OS SCHECEOn {EO GS =n 2. Development and testing of computational techniques Ilinois. 
Necessary for the solution of the mathematical and 
DESUISUSHE Q220 -CECESFEREEENy physical equations basic to nunerical weather predic 2, Liaison with Regional management concerning meteorological 
Corea tiona. technical training programmes, 
aoe F - P FIELD TRAINING 
rovision of computer and| data processing services as 
IO) Se eS ASO (S75 required within the Central Analysis Office and to 
other sections ond divieions within che Meteorological 1, Lecture programmes and Forecasting Workshops for 
Radar meteorology. Branch. TECHNICAL PUBLICATIONS practicing forecastera, given at field offices. 
Atmospheric electricity. esher © ng fo) a, given at 
a Editorial and review process for acientific and technical ab aN courses for practicing forecasters, given a 
Cold fog dispersal. manuscripts, subaitted by Meteorological Branch staff, Soon eee on els 
_ including recommendations concerning neditm of publication, Steno rer = 
PLOTLING {.e, Technical Circular, Meteorological Mesoir or Internat- 3+ Correspondence couraes for field) personnel. 
s J . 
1. Provision of plotting services in support of analysis donet{SctenetetstJournal 4. Initfation, development and review of technical and 
Micrometesrolony and) progne Starnales for transmission to the ave sraadinetand) erepaeattontacimenteeetpeeeat ee tiest tent training circulara, 
an Weather fax System. 
Atmospheric Turbulence, 5. Participation in actentific development and course train- 
ee semis 2. Provision of Charts for Canadian Weather Map Archives, ing programmes of the Training Section. 
olution. 
Energy Balance Studies. 
Air-water interaction. [ COMMUNICATIONS | AUDIO. VISUAL AIDS 
1. Operation of a Teletype Receiving Centre for 1, Selection and purchase of slides, films and audio visual 
collection of northern hemisphere weather observ- equipaent, 
SERVICES ations. 
» Lending of slides, films and audio visual equipment to 
Mathematical and computational assistance. Operation of a National Facsimile Transmitting Meteorological Branch ataff for use in training programes 
Centre serving all stations on the Canadian and public information and education. 
‘Translations Weatherfax System, and also making tranamisaiona 
fo the American High Level Facgimile Circuit 3. Cataloguing, inspection, maintenance and storage of alides, 
Technical eupport, from the Canadian High Level Centre, files and audio visual equipment. 
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PROCUREMENT AND MAINTENANCE 
In coordination with the Users and Stores, deternine and inplezent the opticum 
Branch procuresent program for the provision of the correct types and quantities of 
{netrusente and the stocking and distribution of ancillary and epare parts, 


Provide formal apecifications and dravinge for the procurement of inatruments. 


Frepare requisitions, evaluate tenders and generally expedite the purchase of 
Anstrumente in coordination with the C.P.C-S. 


Conduct or assure the inspection of inetruzents and equipzent purchased for the 
Branch or constructed or calibrated within the Branch. 


Provide information through catalogue, manuals and correspondence to facilitate the 
requisitioning and operation of instriments by the Users in the Departsent and in 
National Defence and to the general public, as applicable, 

Authorize ioaue of certain categories of equipnent. 


Operate a Headquarters Installation and Maintenance Unit. 


INSTRUMENT DIVISION 


INSTRUMENT _DIVIS1ON 


Provinton and maintenance of meteorological {notrumenta used by the Department of Transport and by 


National Defence, 


RESEARCH AND DEVELOPMENT 


In coordination with the Usera, evaluate the raquirenents for meteorological 


instruments and instrusent services of the various prograns of the Departaent and 


for National Defence activities. 


Investigate and determine the optimm meana for fulfilling the inotrusentation 


Instrument Diviston. 


requirenenta of the prograns. Thin will involve surveys of the appropriate 


scientific and commercial literature; the teating and evaluation of inotricent 
performance under laboratory and field research projects within the Branch or by 


outaide agencfes, 


Act ap the Branch technical and deaign authority for instrusent procurecent, This 


vill involve the provision of the technical 


and dravings; the provision of technical standards for acceptance {nepection and 
quality control procedures and the technical evaluation of tendere; the provision of 
design asaistance to the Instrument Shop on production nattera. 


Provide aseietance in the procuresent, installation and maintenance of specialized 


{netrumontation used in research projects. 


project personnel in the operation and maintenance of instrument systens and the 
provinion of maintenance support to ensure the operation of complex equipaent, 


Coordinate the Job costing activities of the various sections md arrange for canagesent 


{nfornation required for specifications 


This will involve the training of 


Investigate new techniques and fundamental improvesentn in instrimentation and 


observation method 


GENERAL ADMINISTRATION 


Coordination of division activities arising from policy decisions. 


Prepare docimentation and coordinate plans and projects involving several sections of 


Coordinate the preparation of the Instrument Division annual estinates. 


{avestigations aa required. 
Coordinate peraonnel catters of the Division. 

Provide Secretarial services for inter Divisfonal meetings. 
Asoexble and edit conthly reports. 


Set up and manage normal office routines and other related adsiniatrative matters. 


INSTRUMENT SDP 


Conatruct certain ceteorological instruments snd components as required by the 
Branch and the Departement of National Defence. This will include experimental 
Sodels, prototypes, ainor production runs and other work that Lt {8 not econoaical to 
obtain from outside industry. 


Recondition and repair mechanical and electro-mechanical instruments returned froa 
operational and research programs, 


Assist the Research and Developrent Section staff in the design and evaluation of 
Beteorological instruments. 


Deaign and provide specialized tools md fixtures for the production and overhaul of 
meteorological instruments as required, 


Prepare cost estimates, maintain production records, and to requisition materia 
Supplies and services as required, 


Recommend and maintain the staff and facilities required to carry out these responsi- 
bilittes. 


Provide sceint{fie and technical competence in the field of meteorolopical instrunen- 
tation through recruiting and developing poraonnel, maintaining a technical library 
and through daison with industry, scientific organizations, Government Departnenta 


SPECIFICATIONS, DRAFTING, INSPECTION AND 


ROCUREMENT 
Prepare final and formal specifications for instruments. 


Prepare final sechanical drawings, The detail 
covered by the dravings vill depend upon the procure- 
ent, This unit will alao be charged with the nece: 
sary drawings required in the preparation of opera- 
tional and eaintenance sanuals of instrisenta, 


Arrange ahd carry out inspections ap required by the 
specifications. These inspections will be carried out 
both during sanufacture and after receipt of the 
instruments. Arrange for calibration by the calibra- 
tion unit when appropriate, 


Carry out the necessary liatoon and contact with 
anufacturera and suppliers in connection 4th pro- 
curenent and speci fication 


Exanine tenders and confer with the R & D Section and 
other Diviaions on the technical and financial impli- 
cations so that o recommendation may be aupplied co 
the GPA on procurement. 


Propare requiaitiona for procurement of certain 
{natrumenta, This will include the neceazary techni- 
cal information, preciac requirenenta ao regardo to 
numbers, suggestions for inclusion of penalty clavoca 
in purchase contracto, ete. The number of instruments 
to be ordered vill be determined in consultation with 
the other user Divisione and after evaluation of the 
general supply situation in the Branch. 


MATNTENANCE 


Carry out or arrange for basic Headquarters overhaul on 
all types of equipsent. This will include electronic 
nechanical, electrical instruments. 


and foreign Meteorological Services. 


Maintain and operate Laboratory, Calibration and Model Shop facilities, 


Prepare actentifte reports and inatruent manuals and circular; give inotrusent 
lectures and gerve as Branch representative on W.M,0. and other {entific 


committees, as required. 


Provide {nformation to other Government agencies and to the public on the te 


Bapecta of acteorological instruments. 


SURFACE INSTRUMENT UNIT 


Fulfill che Section's research and development 
responsibilities for inatrumenta used near the earth's 


surface, 


Evaluate and recomend isprovenents in inatriments 
and instrumental methods in established programes 


and netvorks. 


Make recoumendations for the optiaum inatrimentat ion 


of new programe: 


Co-ordinate the supporting vork of the other Units 
and Sections of the Instruaent Division in the 
develozaent, and evaluation of surface inatrumenta. 


THE UPFER AIR & ELECTRONI T 


FULfiI1 the Section's research and) developaent 
responalbilities for {netriments used in upper air 
easuresents, or for instruments which are cainly 
electronic in nature. 


Evaluate and recommend inprovenents in instrumentation 
{n established programmes and netvorks. 


Make recomendations for the optizim instrumentation of 
new programmes. 


Co-ordinate the supporting work of the other units of 
the Instrusent Division, in the developsent & 
evaluation of upper air instruments and meteorological 
{notruzonts with complex electronic content. 


Arrange for the support of the Telecoomunicat ions & 


Electronico Branch, ao required, in  {natrusent 


developaent & evaluation, 


RECORDS 
1, Maintain Job-tine and general records. 


2. Prepare draft requisitions for material 
supplies. 


HEGUNTCAL 


Fabricate, asseable and repair inatruments and 
components of a mechanical nature. 


Fabricate, assecble and repair instruments and 
coponents of an electrical nature including units 
with elesentary electrical circuits. 


Electronic support. Upper Air inatru~ 


mentation, 


SYNOPTIC AND CLIMATOLOGICAL CLIMATOLOGICAL MECHANICAL METEOROLOGICAL OPTO ELECTRONICS UPPER AIR AUTOHATIC OBSERVING 
AIRWAYS NETWORKS AD OTHER NETWORKS RESEARCH DESIGN. RADAR 


Autonatic Data Sensing, 
recording and transnia- 


ston, 


Instruct field personnel auch as Meteorological Inspectors, 
selected radiosonde operators, Telecoumumications personnel, 
etc., in saintenance techniques. 


Establish a schedule of basic spares to be naintained in 
connection with various types of equipaent, 


Provide necessary sanuals md instructions covering the 
naintenance of instruments and) distribution to the fteld 
together with necessary oxendzento, 


Prepare specifications for a standard installation, 
Provide advice on the procurenent of the necessary hardware, 
including cables. 


natal the inatrucents md carry out the necessary hook 
up t power and/signal cables, Check out the inatruzents 
to comfoaioning, 


CARPENTER SHOP 


Mooden construction activities including shipping 
boxes and crates, 


CATALOGUING AND RECORDS 


Prepare and maintain illustrated catalogues 
and circulara apecifying {seve procedures. 


Maintain records on authorizations, 
{nventories ad calibration cards, 


Maintain library and circular facilities, 


Prepare correspondence re the isaue of 
inatruents, 


2. 


4, 


5. 


6. 


CALIBRATION UNIT 


Specify, install, operate and maintain calibration 
atondarda and facilities. 


Calibrate all types of meteorological instruments and 
{nove Calibration Certificates, This activity will be 
in aupport of fleld operations, research activities and 
Reteorologicol inotrument procurement. 


Provide calibration and test facilities for use in the 
development and testing of new instruments or compon- 
enta, 


Perform mechanical and electrical adjustnenta where 
Necessary to bring instruments into calibration 
tolerance when required. 


Fabricate or requioition Jiga, fixtures and accessories 
required in the calibration of instruments. 


Maintain and operate a Developsent Shop for fabrication 
and repair of calibration equipment and for the constru- 
Etfon of experinental inatrusenta or apparatus required 
for the developacnt and evaluation of meteorological 
inatrimence, 


LABORATORY UNIT SHOP 


Production cal{bra- Fabrication of 
fon, laboratory apparatus, 
special and prototype 
Experimentation. instrumentation, 
Standards. Maintenance of shop 
facilities. 


RESEARCH PROJECT 
1S TRUENTATION UNIT 


FULFL11 the section's reaponaibilities for {natruzente and 
instrument syatems on assigned Branch research programa. 


FIELD TEST UNIT 


bility, saintenance procedures, etc. 


conditions. 


deaign. 


Prepare reports on teats. 


1, Test and evaluate standard netcorological instrimenta 
under field conditions to determine accuracy, relia- 


Test and evaluate prototype {natruments under field 


Compare meteorological instruments to determine the 
accuracy and consistency of a number of sim(lar 

{nstrusents ao vel aa intercopariaon of instruments 
Used Co measure the sare parazeter but of a different 


“AIR 


Assess for the purpose of repalr plant stock inatru- 


fa, Carry out and/or arrange for the repair of 
plant stock instruments in co-operation with the 


mechanical andlelectrical section 


OTOTYP’ EXPERIMENTAL CONSTRUCTION 


instruct prototype-inatrunenta, 
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BASIC WEATHER DIVISION 


Provision of 


1, A Canada-vido sateorological data acquisition syates componed of observations of metrological 
elesente in temperate end arct{c creas at the aurface, in the upper atmosphere, both land and 
Baring, as vell as allied specialized) observation! 


Yetablisheent of procedures and standards for all seteorological observations and astoctated 
tnepection services. 


Observations of ice for Canadien comstel waters and inland vaterva; 


Liateon with other government departsente involving other cooperative actantific observational 
progresses, 


Linteon as appropriate with foreign ceteorological services or agencies concerning sateorological 
end aseoclated observations: 


SURFACE SECTION ARCTIC 

Directs and manages the Surface Section. Direction and adainiatration of the Joint Canada/United States Arctic 
Observatories and other sclentiCtc activities ansoctated vith che Join 

Directs the control, establishment and the administration of standards for Observing Prograsme. i et pe el 

{natallation, inspection and observation of all surface Land observing pro- 

reser throughout Cana 


Co-ordination with other Canadian Government departuents and Agencies and 
with the U.S, Weather Buresu the aclentific programmes and activities, 
Directo the operational testing and netvork developzent of advanced 


instrumental ayatexa for surface weather observations Liaison with various acientif{c agencies and other organizations using the 
Arctic Observatories as advanced bases or aclentific platforas {or their 


Directs the developcent, control and adzinistration of atandards of Canada!a operations 


participation in the International Gurface Meteorological Weather Observing 
programe on ships waich operate on the Oceans of the world, Canadian Coastal Direction of the preparation of studies of a eclentiftc nature on Arctic 
and Inland vatervaya. Meteorology relative to the operation of erations in the high arctic 
Directs and co-ordinates the preparation of the budget and the 5-year plan Co-ordination of the atr and 
Co-ordination of the air ani re-supply and spectal tranoportation to 
and 10-year forecast of capital needa for the Surface Section, the Arct{c Observatorfes and l{ateon with the RCAV, Comercial A(r Carriers 
and Canadian Coat Guard as required, 
Directs the asseanente and recommendations on capital, operating, and per- 
sonnel estimates end raquirnenta from Air Services Regione connected with Liatoon with other Air Services Branches concerning support roles. 
Surface Observing progremes, related equipsent and factliti 


Direction of semt-annual inspection programe of all aspecto of Arctic 
Directs the managezent of the ice observing programe of {ce congeated loWatevateetant ce ire “ 
vaters for inland) and coastal vaters of Canad: 


Developsent of propowals for nev policies or changes to weet the expanding 
and changing ragu{rezenta in the Arctic, 


Preparation and review of proposals with reference to capital, operating 
and personnel eatinat 


To represent the Departsent on committees and working groups as required 


TECHNICAL OPERATION AND INSPECTION, 


Directs and canages the Technical Operation and Inspection 
Unie. 


Develops, controls, and adainieters observing standards, 
practices and procedures for land surface observing pro~ 
pramses throughout Canada, 


Establishes atandarde, practices and procedures for lend 
aurface neteorological inspection, inetallation and field 


DEVELOPMENT. AND SUSTAINING SERVICES. 


Plane, co-ordinates, and aupervines the operational 

Costing, natvork devolopaent, and operational e=ployzent 

of advanced tnatruental aystens for surface weather ob- 
ving. 


Superyiaeo the operation and developaent of the notworke 
for the observation of solar and) terrestrial radiation, 
and of atmospheric oxone, 


WATER ANDUICE 
General supervision of the sarine ceteorological obser- 
ving programe and services to ships and the operation of 
Developsent of procedures and standards for marine and 
fee observations and {ce thickness wesouresenta, 


Davelopeent of new and improved ice observing technique 
and izproved equipment co furnioh infornation to neat 


Selent fe gndi Technical Operations 


Developzent, review and reviston of detailed plana for 
sclentific observations at the Joint Arctic eather 
Stations) organizing and supervising the ecientif{c 
Programes, 


Ltateon with other egencies, both Canadian and United 
States, concerning propowaln for additional actentif{e 
Prograsses and/activitien at the Joint Arctic Statione. 


jelopsent and Support Service: 


Developcent and nupervision of the supporting services 
necessary for the efficient operation of the Arctic Ob- 
‘servatories. 


Operattonal Iinteon with officials of the RCAF, Ctyil 
Ar Carriers, Canadian Coast Cuard and|U,5. Weathar 
Bureau {n connection with the ré-aupply of the Joint 
Arctie Observations. Preparation of opecif{cattonn 
and draft contracts for commercial atrlift. 


sents and) factlition and co-ordinates thetr application and preparation of reportu. Ltafeon with other Branches of Air Services concerning 
acendarda for the control of plan- with Regional end Departmental agencies. To aseeon new developaente in radar, microwave radio- anning, coriatruction and maintenance of buildings an: 
are rae aa LiCaaraocTiestaaieneeneeaelone Sa Ra a SEN TTT A sre tatan and prcrie gtcien) inlenatinmpecc tonto pieentnuyencaerset Lo biancemmnce) edu dinaetind 
erarralaeedlpeaTae tas RUC RTE en ee bo ARE ieee ee tnd feantbiliey tn uertal tes sbrervings Ga erAcevfclouaccyaca tas ise trate dpayits teantelealxazConnifol Cleediariicsuse1y 
and S-year plan and 10-year forecast of capital needs for Supervioes the operation of tha veather surveillance sllttable types of alrcraft for ice observation and epec- mervatory and) participating in forecast duty and Coordination with manufacturers and ouppliers of opec~ 
the Technical Operations and|Inepection Unit, the Surface radera and co-ordinates with other Divisfons on the de- falised) inmtrumentation including latest typa of precision briefing oervice at Resolute as required. falieed equipment. 
Section and the Basic Weather Division. velopment of the radar network. navigation equipsent, G 
Deeciete lena ereaeas entry aaet perarina el perorer Mulneaiag taal egultaajcinsir sa] oe Nereoesielpranaure CrreRrReea aM aterm ch CHET bop eo che oe See ee FIDE OB a OER oe 
FO Raa nope nlc tieaeiertr fresrremalteriore Pepe terms 
Represento the Basic Weather Divieton on Branch (HY.) fin- barometero, continued review of the praoaure oberving tonal purponce in acquiring {ce data, Haintenance of records required to facilitate the flow 
seeeioeren tens eee ob Deno Cromer on crea 


Provides otaff support on matters related to Regional and 
National Surface Observational Services to tha Superintendent 
of Surface Weather, deputizes for him in hie abaence and per- 
forma related ductor 


ZTECIOITCAL OPERATIONS 


1. Kecomenda, develops, and prepares standard: 
on/mattera relating to (the Canada-wide pra- 
frase for resoting, reoiting end expanding 
motearological observations and) equipaent at 
primary otatfona, 


Assiate in the planning and guidance for the 
implesentation of special paraxeter netvorks- 


3, Ltafeas with other Meteorological Branch 
Divisions|on matters arising from the tech~ 
{cal operations of surface observing pro~ 


4. Asters in the reviewing of the operational 
fans for ceteorological facilities connected 
Mith aurface observation services: 


Monitore aps 


al projects designed to asses 


the operational capability of the equipaent 
an vell au auitabiliey of.che autopraphic 
record, 


and main 


tna 


dards to 


the 


Co-ordinates the requirecente for meteoro- 
logfcal fnatruments aid equipaent on a Canada- 
wide b 


8, Arranges for the translation and printing in 
Prench of Meteorological {netructions and 
{ores relating to surface observational pro- 
creer. 


9. Asalots in che preparation end compilation 
Of the bidget astinates, and long-range plane 
for the Basle Weather Diviaton, 


10, Attende comaittes meetings to represent Basic 
Weather Divieson 


SUBPAGE ONSEN! 


Vii 'STANDAKDS 


1, Supervises the programe for the maintenance of 
observing standurdu for national ourface weather 
progremes including pilot balloon observation, 
radioactive aazpling and observations of noctilu- 
cent cloud, evaporation and yiaval aun 


Prepares and send eanuals and circulars for 
Geteoralogical observing /atundards, practices 
and procedur 


3. Co-ordinates and adjuets standard practices and 
procedures of weather observing and reporting, 
as adopted by the Canadian Meteorological Servic 
With WO Technical Regulations, 


Producas appropriate ai=naries and advisories, 
suggesting corrective action co ensure confors- 
{ty with eotablished standards of obwerving and 


Recomends development of polictes and standards 
affecting veather observing procedur 


Co-ordinates with other Divisions in revising 
current forms and in designing new forms to pro- 
vide the moot e{fictent prewentation of observed 
daca, 


Supervises the continuous review of Headquarters 
sonttoring of curface weather observations in- 

cluding a critical review of the output of data 
control computers and technictans, 


Listes with other Diviatons on obmerving end 
recording procedures, 


Gervee on committees concerned with w 
serving practices and procedure 


cher ob- 


INSPECTION 


1. Manages, co-ordinates, and directs, tho aur 
face weather inspection unit, 


Controls the inspection of surface weather 
faclitties on the DEV line, 


Develops policy standards, practices and 
Procedures for the inapection of surface 
weather programmes on a national bi 


Provides special advice to Hagional Inspection 
Staff on inspection techniques and policies, 


Co-ordinates with other Divisions for the pro- 
vision of relevent station information, and 
Saintaina « couprahenalve stations directory 
(or research purpon 


Plans conferenci 
coure 


, workahops and Eraining 
for inapection atatf as required, 


Develops inspection manuals and reports for 
record purposi 


Ensures that inspection reports are critically 
Feviewad for content end format and that appre- 
Priate remedial action ts taken when naci 


ary. 


9. Ryaluatan aral( and acres 
personnel as required, 


for replacexent 


Supervises sseignmente of identifiers and index numbers 
te weather stations, and other facilities, including the 
saintenance of records of ansignaente, and the compiling, 
printing, dtatribution and sxendzent of nacesoary refer- 
fence publications, 


Superyives the maintenance of continuous detailed records 
of the location and observing programmes of weather ata- 
tions, end the compiling, printing, distribution and 
spendzent of necessary reference publications 


Supervises the paysent of observing allowances to part- 
Cine veather observers and preparea and aubaita periodic 
revisions in the acalos of payzenty 


BADIATION AND OZONE INETVORE 


Managezent and developaent of the network of 
nolar radiation observations, both surface 
nd) upper air, including internal co-ordina- 
tion with 6ther Sections and Diviatons, Atr 
Seryiceo Regions snd agencies {n the {=ple- 
Bentation/of the programe; 


Managecent and developaent of the network of 
surface and upper air otone observations, 
including co-ordination with other Divislons, 
Kir Servicun Regions in the implezentation of 
the promrame 


Co-ordination with other Divielona and A‘r 
Services Regione in inatrusent procuresent, 
inarallation and re-supply for the solar rad- 
tation and osone observing programe. 


Superviston of the training of obverving par- 
fonnel for tho solar radiation end ozone pro- 
prame. 


Co-ordination with other Divisfons and Air 
Services Regions in the inspection and main- 
tenance of solar radfation and osone instru- 
entation, 


Preparation and reviaton of inatruction man- 
uals and|circulare pertaining to the operation 
of the aoler radiation end ozone ob) 

ving netvorks 


General supervinton and participation in training cou 
for ice observera and carine weather observer courses, 
including fteld refresher training for {ce observing and 
aintenance of observing otandards. 


Ltateon with Governsent Departzenta end other Branches 
and foreign agencian as appropriate within the above 
functions. 


General supervision of the preparation of technical re- 
ports and recomendations for aubalseton as appropriate 
te WD, 


Gonoral supervinion of the publication of observed ice 
data and developing improved syaten (or recording data 
adaptable to machine methods, 


To be responaible for authorized financial managenent of 
the progremes 


TORS: 


Supervises Canada's partic{pation in the 
international weather observing programe 
‘on ships operating on the high acas, 

Cmadien coastal waters and|the Great Lak: 


Co-ordinates activittes of Port Meteoro- 
Logical Officern, 


Arranges for the provision of suitable 
fateorological inatrusants, instructions 
manuals, stationery ites, and other ob- 
serving aida to veather reporting vessel. 


Suparviaes a programe of quality control 
and processing of shipa! weather records, 
in co-operation with the Climatology 
Diyiaton, 


Serves as a cesber of the CO Working 
Group on Technicel Probless, and as Baste 
Weather representative on certain Head- 
quarters comitte: 


Co-ordinates provision of mateorological 
eguipeent and services to nautical achoole 
and exesiners of masters and cates. 


Supervines programmes for the reporting of 
freexe-up and break-up of ice, ond the 
reporting of water texperature on inland 
waters. 


Provides and interpreto {nforsation on 
arine weather conditfons and cl imato~ 
Topical data for private and public 
agenctee, 


nee 


Provides functional control, under general 
aupervieten for the unit and fee observing 
programe, 


Supervises, .inspacts, and mafntaine otendarde 
of all aspects of the ice observing programe 
including serial, shipboard, shore atation 
and {ce thickness. 


Plana md carries out formal course, on the 
Job and refresher Eratning, 


Recommends snd evaluates the developzent of 
nev ice observing techniques, procedur: 
aide and equipsant, 


Preparation and dtatribution of operational 
manuals, {ca ctrculare and 
publications of observed {ce conditions, 


operational 1fatson with other 
Branches, Ice Operation: 
ind air cerriere insofar as the ice 
observing programe, 


Inspection snd Geation Procedures 


1. Inspection of the Joint Arctic Woather Stations, 
Anatallacion, maintenance and servicing of 
Betecrological inotrumenta; ansceament of tech- 
nfctans ceteorological and preparation and re- 
view of effictency reports on personnel engaged 
In neteorological observations both surface and 
upper afr. 


Clarification and interpretation of manuals on 
nurface, upper alr radiation and ofone obuer~ 

vations to £101) etaffe, and provieton of further 
on-the-spot training of field acaff as required, 


Quality control of meteorological observations 
by monitoring and review of records and follow 
up by further {natruction to f{eld atatt. 


Asnosonent of work Lond at the Joint Arctic 
Woather Stattona, Development and review of 
vork rosters for the affictent discharge of the 
ackentiffe programmes, ansescsent, asendaent and 
review of clains for overtize and inttiates pay 
action for personnel of these stations, 


Installation and periodic maintenance and 
modif{cation of electrolytic hydrogen generatora 
to bring up to CSA wtandurday inatruction of 
(old ataff on the operation an¢ running main- 
tenance and wervicing of thie and other meteoro- 
Topical equipent. 


Liateon with Upper Air Sactfon and with Van- 
couver Region on the proviston of replaceent 

of upper air and surface observing ataCty pre- 
paroa transfers, estimates of removal expensox, 
travel advances and noverent of official forme} 
arranges for proviaion of meteorological fora 
and replocenent of meteorological equipzent. 


Acts an officer-in-charge of the Joint Arctic 
Weather Statfone at Alert, Eureka, Teachaen and 
Mould Bay in emergency and on short notice, 


Asuinta in the preparation of preliminary capitol, 
operating and personnel estimates) asatete in 
coding and recording of conta. 


Finan tal Planning andi SpectaliAasigrnant 


Prepares agendas, aupporting documents and 
sinuten of mectings with outside agencte 
affecting the Joint Arctic Yeather Peat{ona. 


Prepares detailed ootimates and revisions ap 
required on capital, operating and personnel 
for the Accttc Sectlon-and the Joint Arctte 
Weather Stations 


Prepares detailed reporto on special programmes 
fasaigned to the fteld station: 


Coordinates and Iia{sea vith other acfentific 
agencies asking unelof the factlities of the 
Acctie Stations as (1eld bases. 


Acts on committees and working Rroupe ao 
required, 


of auppifes and equipsent and the exchange of personnel. 


Spectal assignzento related to the operation of the 
Joint Arctic Observators 


Asstoting in the preparation of proposals on capital, 
operating and personnel estizates; maintenance of records 
of running coate of tha atattons by resource. 


end Exull 


Ordering, arrangesenta for shipping, handling, 
davelopaent, caching, and airlift of the auppli 
sateriale end equipeent for che annual and 
periodic reaupply of the Joint Arctic Weather 
Stations. 


2. Operational 1iateon with other Divistons of the 
Branch, canufacturers, Canadien Coast Guard, 
U,S. Weather Bureau, and Regional Office in con- 
nection with the above dutt 


3, Acranging for replacesent of personnel, traus~ 
port,preparation of transfers, perconal inter- 
Views, travel advances and movesent of official. 


4., Maintenance of inventories of aupplies end equip- 
ment at field aites as required in connection 
with resupply, records of coats of fteld opera~ 
tone by eration and resource, 


Field eripa to Montreal, Resolute and Thule to 
coordinate arrangenente for ahipping, caching 
and arlift of supplies and equipments (feld 
arrangesents for transport of personnel; 4 
tailed reports on logtstica and arrangesenta 
for reaupply. 


6, Provides data required in tho preparation of 
eotimates of conta of comerctol alrlift and 
operation of the Joint Arctic Stations 


PROPERTY, BUTLDINGS AND! ATRSTRIPS| 


Planning and arranging for tsprovesenta to 
exfating Bufldings, vater aupply, sanitation, 
roads and airstrips, and {tre pravention. 


Study of and oolution of apectal stabilization 
problesa in connectfon vith buildings, afretripa 
Gnd fecilittes in eevere climates and buile on 
pernafrost. 


Planning and Liaison for teprovenents to 
heating ayatens, protection of water aupply 
fron {roat, maintensice of freezers, main~ 
tenance of electrical power syatexs and atand- 
by electric generators. 


Planning maintenance, replacenent or expansion 
of etoraxe facilities, dormitories, operations 
buildings, electrical pover houses and spec- 

{alized bU{Ldings to sect operat{onal desanda, 


Arranging for sarking of roada, runvaya, pipe- 
Lines, pover cables and for land reservations 
at the fLeld sites for winter arctic operations. 


Coordinatfon of the above projects at the 
apprepriate Level vith Regional Off{ce and re~ 
Pranenting the Branch as required. 
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DEVELOPMENT! AND INSPECTIO: 


Planning dinating the continuous physical tm; 
pent of the network of wpper. air stations including © 
{cal installations, operational buildings and often 


Inventigation and development of new equipment and ce 
niques for increasing the efficiency of upper air atatio 
Including hydrogen generating and balloon inflation 
nyatens, 


Planaing and coordinating the upper afr technical inapect- 
fon programe to ensure adaquacy of factlteies and confors- 
ance vith established standarda and policies. 


Organising and directing spectal upper air programes st 
varfoUs texporary aites In support of renearch projects 
conductad ty the Meteorological Branch in\auch £1elda) as 
prectpttat{on/phyatea, hail studies, and afr pollution; 


Provides 7 fonal consultation on upper air techn- 
ical inatallattona, hydrogen equipzent and balloons to 
Departzent of Nacfonal Defence end other governzent 

er agencten and indtviduale re- 
questing advice in these fields, 


Technical ourvetilance of ravinsonde md other mateoro- 

Logical equipsent used at the upper afr stations ca en. 

eure satisfactory operation. The involves conducting 

inveetigattona ints salfunctions of auch equipent and 

Undertaking appropriate corrective action, frequently 

hrough 1faison with the Instrusent Division and Regions) 
teen. 


Act for the Superintendent in hin absence. 


Manages rawinsonde programe: at tesporary sites 
in aupport of research proe: 


2, Manages tethersonde observational programmes at 
tenporary sites in support of research projects, 


5, Develops improved techniques for making tather- 
ronde observations and drafts the instructions 
for making techersonde observation 


4, Instructs observers in tethersonde observations, 


Coupilex atativtical data from upper alr re- 
cords in support of spectal investigations into 
the performance of (eld equipsent and into the 
Eechnical suitability of exfacing and proposed 
Upper air alten, 


Conducta « continuing programe of improving 
hydrogen generating systeno used at (Upper air 
ntationo by Geane of coordinating the oupply 
and inatallation of new hydrogen equipaent, 
Gri ting operating and|saintenance instructions, 
and providing advice and oss{etance in correct= 
ing problens as required, 


Carries out inveotigations of perforsance of 
radfosonde| flight equipeent and ancillary 
electronic ground aquipsent through studies of 
Feports oubnitted by the (eld) stations. 


sondvcte evaluation teats on various nev types 
of aerological balloons ts provide (a technical 
baste for dectotona on proctrenent, 

Carries out developeent projects on equipsent 
Used in balloon inflation, conditioning and 
release andjon other non-inatrusental rad{o- 
bonde equipaent, 


Conducta wafety investigations denigned to 
elisinate potential hazards at upper air stations, 
particularly those connected with the use of 
hydrogen. 


UnPEW ATH 
Direction and co-ordination of upper air progremes at upper air stations. 


Direction of upper air progrmmen in eupport of ppectal| otmoophoric atudien 
fand research profecta, 


Developaent of new or improved operating rechniques and procedure 
qn 


Direction of prom exe” of developsent of nev or teproved balloons and 
related materials and techniques including generation of hydrogen, Balloon 
conditioning and eim{lar ttexs, 


Direction of operational tenting of nev or improved observing wyatezs, 
schedules and other requtresents 


Direct{on of programea for personnel upper air training and quality 
control through record) checking. 


Direction of preparation of technical manuals, operational guidelines and 
{eld directives, 


Direction of operational responsibility for the seteological, ozone and 
radiation progresses at selected upper air stations in co-ordination vith 
the appropriate Department or Diviaton respectively. 


Direction of upper air eration {notallation programses and the planning 
and| co-ordination of f1eld|{nepection services 


Preparation of propovale for upper atr with reference to capital, operating 
and personnel eatimates and budgeto and assesment and| recommendation  con~ 
cerning regional aubmteeton 


Developzent of proposals for new policy or changes to extating policy. 


Co-ordination and planning with other Governsent Departments for spec- 
{alized scientific observational progremes adaptable to the facilities 
and capabilities of upper atr stattono, 


(OPEXATIONS | MANUGEIE 


Adain{atration in co-ordination with Regional Offices 
end within Meteorological Headquarters of the pool of 
upper air obpervers including Officera-in-Charge, main 
Eenance Technicians, Technicians for apectal{red projecto 
with respect to recruiting and selection of personnel, 
staffing of etations (postings snd tranefer) perforzance 
evaluations, promotions, refresher trainin 


Developent and improvenent, through appropriate controls, 
of otandards of perforsance involving analysis of statfon 
operational performance by statistical methods to promote 
Breater offictency. 


Control of standards and promotion of effictency through 
an eatablished error-count and review ayatess coubined 
Sith comsunication of corrective instructions. 


Developing improved working procedures end determining 
Cechnical work losde to confors to isprovecents in equip- 
sent design and changes in observational requiresenta., 


Preparation snd revision of circulars and technical aan~ 
Uals on upper air operations and procedure: 


To avseos roqutrosonta for expendable and certain non- 
expendable supplies in co-ordinatfon with Regional 
offices md within Meteorological Headquarteray co pre- 
pare operational opectficattons on various radiononde 
expendableo and associated supplies. 


To provide technical advice on operational requirexente 
mm specifications of expendable and non-expendable 
Baterials and auppli 


To carry out lfateon between Regional Offices and Meteoro- 
logical Meadquarters in regard to Upper Air atation 
Dupplies to confors to established guide lines in regard 
to decentralization of Departsental Organization relating 
to the operation of Upper Air tations 


Co-ordination of the operat{onal responazbil{ty for wets 
nological, ofona and radiation programen at nolected 
Upper Air ofations with sppropriate Department or Diyio- 
fonp respectively, 


(OPERATIONAL) STANGANDS 16 [PERFORMANCE 


Maintenance of observing standards and deter- 
Bination of technical performance of observers 
through detailed analyete and evaluation of 
Upper atx records and climatological error 
COUNE muEmarien, writing reports and conducting 
appropriate follow-up correspondence to the 
field, 


Assinco in poking clee audies of various 
phases of upper air observations and in 
Saceesing work loade at upper alr tation 


Asoiecn in appratoing the techniques and 
procedures used in\upper atx observations in 
order Co improve the operational eff{clency 
of the personnel and of the upper air equip- 


Assiote im arrangesenta for the noverent of 
upper air personnel on tranefere, for annual 
Leave, temporary duty end/in arrangenenta for 
the provioton of expendable materiale and 
Supplies for upper atr otationo 


Aupiats in writing circulara and sxendeonte 
to manuals, in writing reporte on upper air 
operations and maintenance of observing atend~ 
ards, and/in revising meteorological forms. 


Aspinto in rovearch and development work to 
feat and {eprove tha quality of upper air 
equipsent auch aa batterfes, radiosondes and 
balloona, vind plotting apparatus etc, 


FIELD OPERATIONS 


Coordinates and arranges with tho Regfonal 
Office, and with Meteorological Headquartere 
mhe atalting of Upper ‘Air Statfono| including 
doployeent of ataff, reviewing and preparation 
of tranofere, providing directives and {natruc- 
Efens on\roVerent of personnel etc. 


Plano and coordinates with the Regtonal 
Offices and with the Stores Section the pro- 
Vinton of expendable materfal and equipment 
fo upper air atationa including monitoring, 
requisitions, preparation of estizates of 
annual requireenta, provide advice on cargo 
bookings for annual shipsent of eeteorological 
supplies, reviewing tender for balloons and 
cheatcals ete. 


‘Aaalating in the preparation of guidelines and 
special instructiona to the Regional Officer 
regarding budgeting and regulations and ohip~ 
Pent of supplies to upper air stations. 


Preparation of circularo and letters of 
inatruction to the (1elé on requiaittoning, 
reporting and maintaining supplies, transfer 
and leave arrangesenta atc. 


Developing and organising procedures to txprove 
the effictency of stations regarding aupplies 
and personnel and carrying out spectal aesign- 
Gente an defective equipsent or auppli 


Participation on rating end interview boards 
‘and advisory councils 


Pr 


i, 


BASIC WEATHER DIVISION 


revision oft 


A Canada-wide neteorological data acquisition systes composed of observations of sateorological 
elesente in temperate and arctic areas at the eurface, in the upper atmaphers, both land end 


arin, as vell ae allied specialized observations 


Hotablishsent of procedures end stendarda for all seteorological observations end associated 


Anepection servic 


Observations of ice for Canadien coastal waters and inland watervays, 


Linteon with other governsent departments {nyolving other cooperative actantific observational 


progresses, 


Liaison as appropriate with foreign meteorological servic 
and associated obaervationa. 


[ADITNG AND RECOKDS 


Supervieton of instruction and training of personnel in 
ll phases of upper afr observations including the 
operating techniques of the electronic equipsent, methoda 
of calculating, plotting and coding of upper air data 
vell as proper procedures for oafe hydrogen aanufacture 
and balloon inflation and release, 


Supervision of extended practical training in surface 
Veather observing during upper air Eraining and epectal 
training in other scientific observations auch as sols- 
eplogy, ozone and radiation, 


Planning and superyining the ~ aration of ayllabi «nd 
lecture material for complet. opper air training. Pre- 
paration of circulars and canuals pertaining to upper 
air observations and) techniqu 


Maintains) quality control through a ayaten of checking 
computational recorde fron upper air etationa and pre- 
paration of detatled reviews and corrective eritic(ens. 


Superyinion of preparation and marking of upper air 
qualifying exesinations, 


Developaent of improved observational techniques applic- 
able to various phases of the upper air progres. 


Co-ordinating the fumctfons and progra: of the Upper Air 
‘Training School through partfetpatton on committees and 
working groups involved in matters of Staff Training, 
Syllabi, Training Circular end Procedures, 


Providan good public relatfons through lecture toura of 
the establishzent particularly to regular groups of 
Secondary school! students in the interests of promoting 
the ectence of eeteorology as a career. 


RECORDS. QUALITY ou 


Checking of fleld records for correct procedures 
and accuracy of copputationa, 


Preparation of detailed reviews ond corrective 
inetructions for distribution to Regional 
offices and station personnel. 


Davalopzent of new procedures and techniques 
applicable to various phases of upper air ob- 
serving. 


Preparation of circulars and manuals e.g. 
Manupp, pertaining to upper air observations 
and techniques, 


Conduct tenting of oquipsent and research 
projects assigned to the craining and records 
units 


mana 


Conducting the training and development of 
syllabi, achedule training ofda and lecture 
material for the training of personnel in all 
phases of upper air observing including the 
operating techniques of the electronic equip- 
ment methods of evaluating ploccing ad coding 
Of Upper afr data na well aa proper procedurva 
for wate hydrogen generation and balloon 
inflation and release, 


Conducting apactal training in ectenctfic ob- 
servations auch as sefenology, otone and 
radiation, 


Conducting special courses for upper air 
{nepectora and upper air offtcer-{n-charge, 


Preparing and marking upper air ¢ 
qualifying exeainationa and ai 


Asnavsing new equipsent (or operational use. 


Maintaining the upper air training school 
equipsent,, 


Act for the supervisor in hie sbsenc 


concerning meteorological 


HIGK ATHOSOWERIC VENTCLES 


Developsent of a Canadien programe of systenatic high atecepheric cateoro- 
logical soundingo inittally vaing rocketeonde techniqu: 


Participation in and 
soundings. 


jenmment of exiating experimental high ateoopheric 


Preparation of apectf{cattons for rockateonds systena and associated 


aupport equipaent. 


Preparation of personnel ostinato: 


and the budget and 5-year plan ind 10- 


year forecast of capital requiresenta for Wigh Armoepherle Vehicles Section. 


Direction of personnel training with respect to rocketeonde programe, and 
wcablishaant of cechniquas for quality control of data end preparation of 


associated manuale 


Liateon with other Government Agencia: 


universities and induetriee 


associated) with High Atmospheric soundings including Foreign Services 


Continual studies of all literature and techniques applicable to high 


ateo spheric soundings, 


artictpation in working groups and committees as appropriate. 


Preparation of scentific paper, tachnical reports 


Preperation of policy recommendations. 


[BATA KEDUCTION AND “TECIOITCAD OFERATT 


Responsible for the collection and reduction of rau 
eeteorslogical data obtained from High Atmospheric 
Vehicle Pield Stations and| appropriate diateibution of 


Studies all literature on nev techniques and develop- 
ente in the field of data reduction and makes recomend- 
ations based on these atudions, 


Reviews end nakes error analyses on raw rocketsonde 
dace and institutes appropriate action to enpure sain~ 
tenance of utendard procedure: 


Maintains Ltafson with all organfeations receiving data 
fron the Migh Arsoapheric Vehicle Section regarding the 
type and quality of data required, 


Hevponaible for the training of station personnel in 
Launch procedures, impact prediction and data acqutaition., 


OWERATIDIS AND HAVACENEITE 


Responaible for insuring that f{eld stations adhere to 
eatabl{ohed procedures of range operation with particular 
regard) to range safoty. 


Directs and develops the supporting services necessary 
for the afficeint operation of Nigh Atsospheric Vehicles 
stations. 


Responotbia for personnel achedules including relocation 
Maintains recorda required to facilitate the flow of 
supplies and apectolized equipment and tha exchange of 
perconnel 


Maintains, updates mid distributes operatione and 
instruction manuals 


Assiate in the preparation of proposals on capital and 
personnel eat {nati 


Co-ordination with mmufectures and ouppliers of apec~ 
{alized equipnent.. 
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CLIMATOLOGY DIVISION 


Maks recomméations on the development of the climss- 5. 
pe 


Maka recomendations on programen fer Eeglonal cli- 
Topical oSeerving programas throughout Canada. 


ological data processing, md (or the provislon of 
Meglanal and Local eltmatologteal ond bytronetesro- 
Nepleall wervicas, 


2. collect, coatrol, precess, susmerias, 
Rive/clinatic date tres ail weather 
fa Ceneta, 


pSltah ed ec 
porting etarlena 


5 Gooperate vith md provide consultation end services 
in the {olde cf climatology and hydroseteorslogy (3 
other goverment deperteents and agmcies, universities, 
acc,, tn support of national ackentifie prope! 


2, Mies md conduct programmes of climatological 
hydrosutecrological reavarch mid) qsalyste Laeding © 
tha) publication sf repurte, review, eter 


7, Act on behalf of the Meteorological Branch (n previding 
International cooperation inthe falda of elizatalogy, 
agricultural aatecrology, m4 hydronatecraleny. 


Provide conmultatton end advice on climatological dat 
DeLLtearten and application to induatey, a4 
other major users of the information, 


CrEATIONS 


Collect, catalogue end quality control all aurfece ad upper alr climatic dare 
from offtetal weather reporting atatlons in Canada. 


md 1] iOMETEDROLCY 


1, TWeesseribe all current clisatic data and other opect{{ed infornation to 
curd/[ilea or other machine processible cedia, 


fablishoest of seteerolegical cbuervation networks for 
te porpouen and malyse chaervetional data for one in water resources, 
fleed|contesl, sd river forecasting. 


2. Prepare and publish the official monthly and exiual clinatological date 
periadicals, 


2. HALE m4 correct the {416 by computer or other appropriate muchize methods, 


ng t= westher-senaltive aspect tnfoserial, commercial, 
silltery, octal, a4 edccatlonal sed reauarch activity. Esscerch reaulte 
‘we ode available to the pelican atlaa 


2 stuty ed 
Cenedim rive 


eritieal sateorelagieal c= 


tices for dears Moots on 


Process the file co produce tabular reports as date mmoscript for the 


pore 
regular climatological publications of the Meteorological Brack. 2 


3. Interpret and apply meteorological atatiatics prepared by clerteal, computer 
S54 machine cethods (o the ceede of other goverment departneats, business 
ed comerce, agriculture, forestry, #te, 


3. Coordinate Mateoralegical Bresch ectivitien im atoties of 1 
Koteractions, wd wndertahe the clint 
f toch studies, 


re-amoephere 


4. Matai m4 maintain mm historical archive of Ceveiim weather data in a Leal ed kytroeetesrologteal aspect 


Clinate effects on orthers explaration, transportation, cmmcteations, 
shite processible nediim, 


Seatroction, ate,, are the coocern of te wection's Arctic wit. Tae 
productivity mf the Laterrelation ef the atecepiere, earth wd Living 
CAlngs ere Created By the Distl(aatolegy Delt, Ocher waits eitile ene 
section apply cltzatology co nateral resoarce mmagmest, cgicerring 
Sealer, Che toterrelation batwrms man ad Mie eaviroosest, che affects of 


climatic trends, anf devising methods of getting optizm valce fre= cli- 


4. Provide a general clisstological information md advisory service to govern 
sect depertaenta end agencies, inhustry and comerce, ft., of the general 
pealic. 


5. Exploit he archives using conpoter md other auchice resources to parlors 
apecitted data processing tashs Cor Che Meteorological Brescs, ether povern~ 
Seat lepartments end agencies, universities, Postness ad industry, etc. 


Keaura atCective hytrosetecrological support by the Batecrological Brexch for 
saajer federal nd provincial pevermect cqencita dealing vith vate: rensurtes, 
Ryaro-alectrie powss and flood central. 


3. Decusest, sicrofiln and archive all official eetecrelogical decmete md 
records. 


6, Devele nev techatques end evaluate machine mathods for editing, processing 
ed Peserying climatic date in machine intelligible fora. 


3. Aantar Kateorslagical tremch Regloval office 
support required by vater agencies end the 


te eprraleal of Matecrslogical 
at matiada Sf meeting te ects. 


fe coursea end apectal lecturea in climatology fer eetror- 
eteorological officers, technicima, «te, 


Provide aaalatesce to the Cesta Departnent of Agricultare, the Deperteest 

sf Mareatry ood Rural Develoment, the Divislen of Batléicg Resemea, National 
vseh Council, and the Ontarle Department of Unerey anf Hesserees Ketageent, 

Pareugh (he secondsent of professional atatl. 


Contuct kytronatecrelogical rasesrcd (x auppert of Neatcuetera wn Eegional 
Frere 


Advine on programmes for the Reglenal de 
fag networks, clisatolagieal data preci 
Regional mid’ local cltnatological servic 


Adsinater sd aselat (nm contractual agreeeente for el taats 


eal reseed 
sath wntveraition ood ressmreh comeile. 


‘apesrunic cath Cobar 


1, Develop and carry cut adequete progress for the processing, Ly Make recomendations concerning the Kegicoal ethintatration 
uelity contrel, psblication sed retention (or Sf the clinatolopical obverving Fropramses od Rezioatl 


TDAEA: UFELLZATIOW AND PUBLICATIONS, 


BHTws WULYS1s PmcUOeTIS DEVE Loror 


Review m4 malyze aqulpient configurazton, prog aming 
Bethods, data file foraats, Job scheduling, personel 


(ARCHIVES AND ADSOUNTSTRATION 


Dae DE STICATION 


1. Coordinate within Matecrologtcal Hreich the meteorole} 
observing ad resezreh programses on the "Forte Desph 


muscripe texte, tablea end supa for all Branch 
atic daca perlodicale id apectal publications. 


Retain, maintain end catalogue the exchives in punched 
cards, diek, tape, alcrofils or other machine intelligible 


f climate om Living ehinar, 


froweh and thelr 
Allocation end the subject aatter of my sssigned problen Torsata, Anke Covers md limenetecrolepicsl booys, at the § o omall-scale’ 
2, Provide on request doseatic end foreign climatic data in- mn ayateo, aren Se fluxes af heat, water vapour and cther cliatic factore af 
2, collect, catalopue end assign fer processing {nonin reports [rareat lant estice 2. usproduce or make xvall@le, os mithorized, copies of iatelogtcal net Fecting grevth both Chearetleslly and through Eleld tev 
Oct ear fey rete CocdVenen tens roatecteatoveates from ali aurfece veather observing station speclffed portions of the mrchives, wats 
opper alr date and ro radtation date, 2 ‘ 3. Coordinate md make recomendations concerning the eglonal yates mid outline the progrmaing md processing Ceska, 2. ondoct those aspects of Ishes, reservoir ond amine research 
3. Quality control all surface veather dats. ‘ef local proviatsn of eliaatological services, Molch fall within che {eld of reaponatbiliey of eke CLC 2, Develop eeanurenent echs (ques sed precedures as required 
Propramse the conputer m4 other suchines to pecfora the iatolony Diviaton neludiag atvdles of meteorological factors 1 deternine wall Kerte flu 
4, Collect md control aub-nurface texperature date, fas Coodectlaraciatlalletiancolepienttercdtesherdl devel Forsireayrasti care affecting Lake levela (Lake evaporation, over-lste end basin 
techniques for the application of climatic data tn 


Precipitation), over-vater winds md wind affects (waves 
3. Wlerofllm Cenadien weather recorda, 


Surrents, Littoral dvi(e, aet-up rd astches), ten format 
pation, and the effects of Ikes ox the 
of the eurromding lm areas, A. Cooperate with 


eating users needs, 


(a) routine processingy 
@) 


Develop phystcal and mathenstteal aodels which may be used 
Im Che selutton of Bisélinatolegteal protien 


5. Provide advice m4 recomendations regarding the weather 
oe observation techoiques md reparting procedures. 


5. Maintain the Library of original reporte md sbatracts 
for reference purpo 


special projects. 


4 provi 


Provide tnfaraation end atvica on all aspects of Late fm and ether Molen 


atmosphere tntermtisns, ferole 
fentcal 
Ecgure clowe Liaison between the Meteorological Breach ed 


anvaltation ts agencies and 
artes te plant productivity, con 

I reatarch ax part of the Bet 
1 Branchts conte button t= the International 


Maintain effective proprmne for the quality 
control of upper air date ts ensure the mecure'y 
wf completeness of all the data received from 

Upper air md pidal etations is Cenata that are 
Frocesed, polished and retained for clisatolog 


Develop nev techniques for the syaten, evaluate ary aechine 
Rethods, eid make recomendations for sore efficient end 
affective methods of data generation, data processing nd 
data storage in a amchine tntelligibie fore. 


he Great Lakes Trarirute, and other Ceneiien and Acericon 
cles engeged in Luke atcdien, 
fea wae. DATA CONTE proparion = Sat 
2, Compile nd examine for sccurscy ood conpleteneas 1. woaltor Rest 2 procs tig li. Frovide inforsation on weather md climate to the 5 
the conthly sumeries pertaining fo upper alr cate, Bresch requirerents. Pobltc, business md industry. 
peter co thelr ieclusion in the tnternational 
CLOUT Toe Erosiast, 2. Cavalegue ed edit all incosing report (eres md i. 


iotain « check of = 


ing documents, 
3, Fespere summery sheets co be sect to obverving 


stations regarding errors noted in che opper air 3. Quality control all wurface aod aubrurface data 


he Gtllixing computer preduced ade, aking meceanery 
eendeeste ccd deletions, 


EAT eaves 2 a ic 


Hives woetal 


Recommend on deyelopaent of the records 
eveporation pan md ancy eurvey 


for federal md provincial goverment departments 
4, Provide taferwation ed atyice (n respooae to 


eaisn re saris) wend me 3. ety etna 
celiac = Gilicy essceat rola tatenntey nd evaet tise Stety os 
requests received fer upper air date. 4, Coordinate the activities of the Division regerding ERATOR z 1 
J Sirora on rego fares by sot ifVing ebecrvert 6, Prepare mesty nmmarien for she tatereat zeal BE es eA datiyie Yalsfll of malar Flos-peodoctag teers |ta yg Ee ane Heer a 
Shrew otficial chenale CLT veeeeuree Preecribe carret wid Batata cl Casale, sad peepee far plication ta th stars Aainfal ° nt [2 Che eeviromen 


tn Cenaéa veritas, 


2. HALE aod correct the files ty appropiate emthine catbots. Nae ta pee NOTE ee eer dee lales-aahlag atediee © i 
eee 3, Procaas the cerd {ile to produce tabole reports fer cae in Re ee eee 
1. Evaluate radiation recorder charts and ETWORK MANAGEMENT pres Less ipa the preparation of regular climatological publications. maign of river atructures. 
is je all ava! je radiation data prepat ASTIC CLIRATOLBCY 
Ge Eso eee 1, Wenttor the etintmance mf develope of the 1» 4. Koplole the chives uatng machine fectlittes to perfors Fe eoel eae coe nee terion eae ia eenuaisioa so ea aa 
Pachad fests Neglonal elisatological aration ceteres specl(ed data procesuing Easkay Se oe nat 
ncain ex effeccive premres for the quali J 2. natnrain en up-to-date dtrectory of all elt 
Geteanesetieeisedlsrian]aateoh Sear aatolopical stations. 2, Provide final quality control. checks and control 
OC mauacripes fort Hesthly Hecard of Matearol- 
9. Servtintae all caboletions of redlatton date Malncain « continuing assesment of the quality Gateal Gbecrvationsy Manthly Bulletin of a 
the naniscrpt copy for routine and of nurface eather date to earure That there Coralie Arete Sumaerisay Cone [—] ams Pt etree milters 
epectal radiation publicaticns. A EOE LEE IC Data for Ene\Weclé {Dally Agronaten A, Trapacribe all climatic and other spect{{ed infora- Kalning te Le, enew, permatront, and other weather phenomens 
mid Snow Cover Date ~ Canada, ation ta & punched card file ustngy peculiar to the Sere, 
1, Specity the {tal4 abearving! procedures ra bene 
teed for the adequate quality control of 3, Malnrain station abatracts of elfsstologte (0) Ky ponehan andlor ig taall reeset 
padlsetenrdacnsten ane elesenta for reference purpo (G) eonvarcers end eutosutieaTly eatzaved @ate, 
TrpLea ious to ESoINce eereTD 
‘5. Maintain the national archives of radi UiceoraLy ‘4, Maintain Library of original documenta for refer- 2. Verify the accuracy of the transcription and the Aa 
oce purports, 
fica, 


1, Mierofiim all seteorol 


complecenens of the {te 
Heal reperta cea pl the EA 


GrEsrAL reOsEeTS 


Te Osdertabe cLusatalegtcal research aod sealysin directo? 
‘ Toutine tasks and epecial Corsa on request aa erates as encice seri the opt tna ant me Senpieial ete of mated 
6. mrvide otorest ian ad atice ty etree te eae eee aCe eee tok an ap fares ue 
eqsestslencates occa sd lab lesTOseen 2, Maintain the alerofils Library. ae 
TRDSEEEDe Conduct studien of the relarianahip between precipl tation 
fed rinall for use in river snd fleod forecasting, J Rb es 
Operate the coupster and other machine equipeent tor 2 
i eeenr = Vodertake bydreneteorolegical rese=reh aspects of multi Pesteeeae 
aaa) = (a) edte md correct the original (ile) egecy renewed programmes, 


(8) process the filey 

(e) Gxplote the medtvesy 

(4) atintain the archives 

(e), perfors other apectfied processing reaks using 
the conputer and other machine resource 


1. ‘Technical control of the profect to tremafer all 2 
elinatolegical dats price to 1947 co pauched code. 


Conduct hyéevseteorological reneqch a required (n support 
of Matecrologleal Branch Kegisaal progres. 


Prepare smuscripta, documente and reporte for 


ponchina. 
3, Check all mematiens on original records when 
Mflerences Gros thane produced frox the pinched Trip seavices 


cards cceur as am ald ts pmesing verification. 


1. onttor end coordinate {141d provision 
4. Pinal quality control end check mcachly smmeries eatologteal service 
preduced|frem punched cards 


sara 


FROTESSIOMAL ASSTETANCE To OTM OVENOT CEP MIDENTE 


1, Tansceibe daca from original Bietorical cltmar~ 
logical recerds to punch cards. Provide rechaesl ssalatmce and atvice on 
tere (5 other guveraeent depart 


seo, a of 
; Ermapertation, macsfactering, cmmnleatioce 
© clvik and military oa. 


2. Yrepere reference boots, gulden, etc., to support 
{161d services. 


caorslegical 


J. Quality control dats on punched cards by aschine 


3. Orgmntien ad assist to training programmes for poreaes Agclgltere ~ Application of seterolony to Be 
EEO CE EEE ), Semurtee the card (ile on « meathly basis and sericaltare. (Cosas Ospertacst of Mertcslture) 


produce s summary card ft 


Torestey - Agplicatisn of seteorslogy to the actence of 
fareatey.  (Ceneia Degertecnt of Torvatry ext keral 
FVALICATIONS ANALYSES: Development) ut 


1, Hatt computer culations far all publications, 


Bullding Keseares ~ Application 
2, Maintain Liaison with Machine Processing Section Gentes ond conatrsction, (DLVis 
achedul ing and quality of computer Eabul atta Natiooal Keseares Comcil) 


f meteorology to bullting 
ion of Bullding Hasezreh, 


Cuiete Caper tment of Energy ed Resources Kansgmemt - Aypli- 
cation of matecrolegy te Frctlena of hysrelegy tn Ontarl 


(Genservation Authorities Brash, Ontario Capetsent of Energy 
ed Resources Kanagesent) 
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PLANS AND BUDGET 


Develop and implement systems and procedures (compatible with 
Departmental systems) for the preparation of the long range 
plan; prepare the long range plan from material submitted by 
Divisions and Regions recommend adjustments to plans to ensure 
internal consistency and overall conformity with current fiscal 
policies. 


Instruct managers on the preparation of work plans and budgets 
and prepare financial and personnel main estimates of the Branch. 


Prepare consolidated statement of training requirements of 
Branch Headquarters. 


Within the framework of Departmental Systems, adapt and/or 
implement revenue accounting, cost accounting, estimating, 
forecasting and financial reporting systems and procedures 

for recording, controlling and forecasting expenditures and re- 
venues of Branch Headquarters. 


Carry out routine accounting functions including preparation of 
encumbrances and warrants, recording of expenditures for source 
document control and cash control, processing accounts payable 
and accounts receivable and auditing and processing of travel 
and removal claims. 


Exercise budgetary control over all funds available to Branch 
Headquarters; analyse expenditure statements, budget variances 
and prepare consolidated variance report; recommend to managers 
appropriate action for the effective use of financial resources. 


Advise and assist managers on financial matters by (a) providing 
routine advice on coding and interpretation of financial reports 
etc. (b) determining unit costs for establishing standards of 
performance (c) analysing trends in operating costs and revenues 
and recommending changes in rates of charge for Meteorological 
Service. 


PERSONNEL 


Advise the Director, Meteorological Branch, and line officers, 
on personnel policy, procedures and practices in such areas as 
staffing, training and development, classification, pay and 
conditions of service. 


Review recommendations of line officers for adherence to depart- 
mental policies and practices, and develop and recommend changes 
in the personnel program where indicated. 


Implement, direct and coordinate the departmental manpower 
planning, staffing and development program in the Meteorological 
Branch, consulting with line officers to establish current and 
long-range staffing and training needs. 


Interpret and adapt departmental staff relations programs as 
determined for the Air Service. 


Advise line officers on classification matters and direct anal- 
ysis of jobs as required. 


Direct the personnel staff at headquarters of the Meteorological 
Branch providing a mix of generalist and specialist talents, and 
a personnel records unit, to assist and advise managers in this 
headquarters in all matters of personnel administration. 


ADMINISTRATION DIVISION 


Advise the Director on 


1 i 
Oe mencosoler fee Bonn ) management and administrative matters in the provision 


ces to meet accepted Branch responsibilities (2) develop- 
ment of new plans and programmes or changes to existing policies and programmes 


to ensure adequacy of meteorological services for submission for A.D.M.A. con- 
sideration. 


Overall management of Branch finances which involves (1) analysis of existing 
Programmes (2) review of proposed changes and new items (3) determination of 
validity and priority for changes and new items (4) development of personnel 
and financial estimates (5) Branch representation in presentation of estimates 


to senior levels im the Department and to Treasury Board staff (6) detailed 
administration of approved budgets. 


Plan, organize and direct the activities of the Administration Division which 
is responsible for Branch functions in the fields of finance and personnel; in 
the procurement, stocking and issuing of meteorological equipment and supplies; 
in the provision of office services, facilities and accommodation for Meteor- 


logical Branch Headquarters; and in the provision of meteorological library 
services. 


Co-ordinate the plans of the operating Divisions and the Regions and advise other 


pibelation Chiefs and Regional Directors of acceptance, changes or any action 
needed. 


Approve within the limits authorized by the Department, purchase requisitions, 
warrants and other financial documents. 


OFFICE ARRANGEMENTS 


Provide services associated with central registry, dupli- 
cating, distribution and mailing, office type composing 
machine services, inter-building transportation and intra- 
office messenger needs. 


Inspect, review and schedule destruction of documents, 
maintain record of files transferred to inactive storages 
obtain information from inactive files, arrange for mat- 
erial for archival preservation; arrange for microfilming 
of charts, maps and documents. 


Maintain custody of manuals, pamphlets, circulars, etc., 
and authorizes sale of same, acting as agent for the Cdn. 
Govt. Printing Bureau; maintain stock control, authorize 
issue and arrange for replenishment or reprint action. 


Co-ordinate accommodation requirements with D.P.W.; co- 
ordinate security liaison with R.C.M.P. 


Control sales of meteorological instruments. 


Meet Met. Branch printing requirements within the capabil- 
ities of the Met. Branch printing unit; co-ordinate with 
the Gdn. Govt. Printing Bureau for Met. Branch printing 
requirements beyond the capability of the Met. Branch 
printing unit. 


Prepare lithographic specifications for maps, charts, 
graphs, diagrams and forms, compile, compute and draft 
maps, charts, graphs, diagrams and forms; advise section 
heads on design and layout of projects and investigate 
special drafting methods and equipment. 


Prepare requisitions for printing requirements for all 
printing within the Branch; schedule printing jobs and 
investigate new methods of economical reproduction. 


Arrange for procurement and repair of office machines and 
equipment and maintain inventories thereof. 


Arrange for procurement and repair of furniture within 
budgetary allotments, certification of invoices and main- 
taining inventories thereof. 


Co-ordinate arrangements for the repair and installation 
of telephones and inter-communication systems. 


Manage and maintain property and services at the 
Scarborough Field Station and Meteorological Research and 
Development Site. 


1. 


STORES 


Requisition, receipt, storage, security, issue, shipment 
accounting and inventory of equipment, instruments and 
other Stores materials and supplies for issue to meteoro- 
logical establishments throughout Canada, to ocean 
weather stations, to certain R.C.A.F. meteorological 
establishments outside Canada, and for Civil Aviation and 
Telecommunications stations in the Toronto Air Services 
Region. 


Responsibilities similar to the above with regard to 
printing, stationery and office equipment items for met- 
eorological establishments, ocean weather stations and, 
as required, for certain R.C.A.F. meteorological estab- 
lishments outside Canada, 


LIBRARY 


Classification, cataloguing and filing of all acquisi- 
tions (books, periodicals, pamphlets,photographs, maps, 
etc.) and arranging for circulation and loan. 


Administration of library service for branch offices. 
Co-ordination of requirements for additions to the 
library and initiating recommendations in this connec- 


tion where appropriate. 


Providing an information service on availability of 
books, periodicals, pamphlets and other library material. 
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First Session—Twenty-eighth Parliament 
1968 


THE SENATE OF CANADA 


PROCEEDINGS 
OF THE 


~ a SPECIAL COMMITTEE 
GISRARY oN 
ps 


WAR 7 1969 


The Honourable DONALD CAMERON, Vice-Chairman 


No. 19 


WEDNESDAY, DECEMBER 18th, 1968 
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and Development; and Robert Rennie, Chief of Technical Research. 
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20.—Brief submitted by the Canadian National Railways. 
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MEMBERS OF THE SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 


The Honourable Maurice Lamontagne, Chairman 
The Honourable Donald Cameron, Vice-Chairman 


The Honourable Senators: 


Aird Hays O’Leary (Carleton) 
Belisle Kinnear Phillips (Prince) 
Bourget Lamontagne Robichaud , 
Cameron Lang Sullivan 
Desruisseaux Leonard Thompson 

Grosart MacKenzie Yuzyk 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday 
September 17th, 1968: 

“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 

That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the 
requirements of the new scientific age and, without restricting the gen- 
erality of the foregoing, to inquire into and report upon the following: 

(a) recent trends in research and development expenditures in 
Canada as compared with those in other industrialized countries; 

(b) research and development activities carried out by the 
Federal Government in the fields of physical, life and human 
sciences; 

(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 

(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the purpose 
of the inquiry; 

That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Com- 
mittee, to sit during sittings and adjournments of the Senate, and to 
adjourn from place to place; 

That the papers and evidence received and taken on the subject 
in the preceding session be referred to the Committee; and 

That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear, 
Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phillips 
(Prince), Sullivan, Thompson and Yuzyk. 

After debate, and— 

The question being put on the motion, it was— 

Resolved in the affirmative.” 

Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 

“With leave of the Senate, 

The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: 


19s—3 
29617—13 


That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 
Resolved in the affirmative.” 


ROBERT FORTIER, 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


WEDNESDAY, December 18th, 1968. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 3.30 p.m. 


Present: The Honourable Senators Lamontagne (Chairman), Aird, Belisle, 
Bourget, Cameron, Grosart, Hays, Kinnear and Robichaud. (9) 


In attendance: Philip Pocock, Director of Research (Physical Science). 


The following witnesses were heard: 
CANADIAN NATIONAL RAILWAYS: 
Maurice Archer, Vice-President, Research and Development; and 
Robert Rennie, Chief of Technical Research. 


(A curriculum vitae of each witness follows these Minutes.) 


The following is printed as Appendix No. 20: Brief submitted by the 
Canadian National Railways. 


At 5.30 p.m. the Committee adjourned to the call of the Chairman. 
ATTEST: 


Patrick J. Savoie, 
Clerk of the Committee. 
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CURRICULUM VITAE 


Archer, Maurice G.: Vice-President, Research & Development, C.N.R.; Born: 
Quebec City, October 4, 1910. Educated: Académie Commerciale de Québec; 
Royal Military College, Kingston; McGill University (C.E.) Consulting Engi- 
neer, Archer & Dufresne, Quebec, 1938-40; Vice-Chairman, National Harbours 
Board, Ottawa, 1952; Chairman, 1958; resigned 1961 to become Executive 
Assistant to President of E.G.M. Cape & Co. Ltd., Montreal. Joined CNR in 
1963 as Vice-President, Research and Development, Montreal. Director: Jean 
Talon Hospital; Institut de Cardiologie, Montreal; Royal Canadian Geographical 
Society. Active service in army, 1940-45; served with 4 Med. Regt. RCA as 
Major and Lieutenant-Colonel, 1941-45; overseas service in Northwest Europe; 
Battery Commander, 2 i/ec and commanded regiment for three months. Reserve 
Army, Brigadier CRA 4 Div. (R); Decorations: M.B.E., E.D. Member of Cor- 
poration of Professional Engineers, Province of Quebec; Engineering Institute 
of Canada. 


Rennie, Robert P.: Age 50. B.Sc. (Honours) University of Manitoba 1939. 
M.Sc. University of Manitoba 1940. Inspecting Officer (Explosives) Inspection 
Board of the United Kingdom and Canada 1941-1945. Joined Canadian National 
Railways, Department of Research and Development in 1945 and has served in 
various positions in the research group in physical sciences. Presently Chief of 
Technical Research, Canadian National Railways. 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


Ottawa, Wednesday, December 18, 1968. 


The Special Committee on Science Policy 
met this day at 3.30 p.m. 


Senator Maurice Lamontagne (Chairman) 
in the Chair. 


The Chairman: Honourable Senators: we 
have with us this afternoon the representa- 
tives of the Canadian National Railways. 
More specifically, Monsieur Maurice Archer, 
Vice President in charge of research and 
development, and Mr. Robert Rennie, Chief 
of Technical Research attached, of course, to 
the CNR. 


- Mr. Archer will make a brief opening state- 
ment and then we will proceed immediately 
afterwards to the discussion period. 


Mr. Maurice Archer, Vice President, 
Research and Development, Canadian Nation- 
al Railways: Honourable senators, it is a 
pleasure for Mr. Rennie and me to be here 
with you today. We hope that we will be able 
to help your Committee in its work. We will do 
our best to answer all the questions you will 
ask us. 


We have submitted a very short brief, 
attempting to indicate the role that the rail- 
ways have played in this country, that the 
railway is still a growing industry, very much 
so, that Canadian National Railways is not 
uniquely a railroad company, but a transpor- 
tation company and that because of the 
importance of transportation to this country 
some emphasis has got to be directed towards 
the education and training of personnel to fill 
the ranks of the transportation industry, as 
well as research in the transportation 
industry. 

We have made three recommendations: 
One, the formation of a national transporta- 
tion research council; another one, of a soils 
dynamics organization to coordinate the work 
of soils mechanics and dynamics being done 
in Canada; the third one is a transportation 
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data bank for the flow of information where 
you can gather all the information and avoid 
duplication by knowing what the others are 
doing. 

I think this completes my opening remarks, 
Mr. Chairman. 


The Chairman: With this very brief open- 
ing statement we will be able to have a long 
and fruitful discussion period. Senator 
Bourget? 


Senator Bourget: My first question will be 
to ask you, Mr. Archer, if you could give us 
for the benefit of the members who certainly 
have read the brief and also the appendix, 
but nevertheless, so as to have a general out- 
look of your organization, could you briefly 
summarize your set-up, particularly as far as 
its physical organization is concerned, its 
research staff, supporting staff, its adminis- 
tration and also the expenditures of the last 
three years and the next three or four years 
to come, so that we could have a good picture 
of the organization? 


The Chairman: I am sure that you will not 
complain that this question is too specific. 


Mr. Archer: I will answer as briefly as 
possible on this: I think it might serve a good 
purpose if I were to go back and tell you 
about the evolution of research and develop- 
ment in Canadian National Railways. 

When the Canadian National Railways was 
created in 1923, shortly thereafter there was a 
Bureau of Economics set up, composed of 12 
people. After about 15 years they added to 
the Bureau of Economics the National 
Resources Development section and then in 
1945, after the war, there was a building near 
our shop in Montreal which was converted to 
a laboratory for technical research. 

In the years between 1950 and 1960, I think 
around 1956, we introduced the Development 
Planning Branch as well as the Operations 
Research Branch as part of the Research and 
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Development Organization of the company. In 
1965 we built a new lab just on the outskirts 
of Montreal, in Ville St. Laurent. 


The new lab is a building of about 45,000 
square feet for the administration personnel 
as well as for the technical and research peo- 
ple. We also have what we call a test track 
with a hump that permits us to bring cars 
from our yard and test various pieces of 
equipment as well as loading of commodities 
in them to avoid loss and damage and study 
the best methods of loading. 


Then we have another building where we 
can bring a locomotive and cars in and do 
research on them or experiment on them. 


R and D’s total staff in Montreal is com- 
posed of 300 people, roughly, but only 150 
here are of interest, I would think, to this 
Committee. The others are, for instance, real 
estate and industrial development, who report 
to the president through the R and D vice 
president. 


There are three main branches I would 
think which employ approximately 150 people 
which are of interest to you. They are the 
Technical Research Branch, headed by a 
chief, Mr. Rennie here; the Development 
planning Branch, which has the costing 
research and costing section in it, and engi- 
neering economics in it; ad there is the 
Operationals Research Branch. Of the 150 
people in it approximately 98 are in the Tech- 
nical Research, 19 Operationals Research and 
about 30 in the Development Planning. Of 
these, about 5 per cent are PhD’s; 25 per cent 
are Masters; and 70 per cent are Bachelors of 
Science or Business Administration. 


The Chairman: Do you have the same 
figures by discipline? 


Mr. Archer: We have it by discipline; yes, I 
have it broken down here, sir; in the Techni- 
cal Research we have 5 per cent PhD’s. 


The Chairman: By discipline, engineers and 
so on? 


Mr. Robert Rennie, Chief of Technical 
Research, Canadian National Railways: I do 
not think we have it by discipline, sir. 


The Chairman: As between engineers and 
economists, and so on? 


Mr. Archer: In the Technical Research they 
are mainly engineers, chemists, metallurgists, 
electronic engineers, electrical engineers. In 
the Operations Research Branch we have stat- 
isticians, economists, economotrists, or at 
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least we are going to have one shortly, busi- 
ness administration people and graduates in 
operation research courses such as given at 
the University of Toronto. 


In the Development Branch we have some 
engineers; many of these engineers have gone 
on to take an MBA course, so they are mainly 
economists in the Development Branch with 
MBA’s and some engineers. 

Does that answer your question? 


The Chairman: Perhaps you could send us 
the exact figures, possibly, later on? 


Mr. Rennie: Certainly. 


Mr. Archer: As far as the total expendi- 
tures from these branches, approximately in 
the last three years I think the average was 
$1.2 million; in 1965 it was $1.1 million; in 
1966, $1.2 million; and in 1967, $1.3 million. 


The Chairman: This is the total? 


Mr. Archer: The total for these three 
branches. : 


The Chairman: The total R and D for the 
CNR? 


Mr. Archer: No, the total R and D for CNR 
is about double that, because R and D 
includes the library, industrial development, 
real estate, which are really not doing 
research, but using the research section. 


The Chairman: That is what I mean; 
research and development in the accepted 
sense. 


Mr. Archer: That is what I would say; this 


is the accepted sense here, but I would not 
put real estate as an R and D function. 


The Chairman: No, that is what I mean; 
$1.3 million is the total amount of money 
which CNR devotes to research and develop- 
ment work; that is it? 


Senator Bourget: The $1.3 million is for 
what year? 


Mr. Rennie: This $1.3 million sum is for 
1967, and if I may add a comment here, we 
are anticipating that these will increase at the 
rate of about 6 per cent per year for the next 
three years. 


Senator Bourget: Are you through, Mr. 
Archer, or have you got something else to 
add to the broad question I have asked you? 


Mr. Archer: No. 
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Senator Bourget: Now regarding the 
amount of money you are spending, last year 
$1.3 million, does this money come from the 
CNR, or does it include grants that you may 
get from other organizations, the NRC, for 
instance? 


Mr. Archer; It is mainly, I would say, from 
the CNR; we do get one grant that we have 
got in the last two years from the Department 
of Industry; we qualify under their program. 

I believe the first year was around $50,000, 
I do not think these figures are confidential, 
and the last year was $100,000. The remainder 
is from resources within the company. 


Senator Bourget: And does it include also if 
you have contracts that you are giving to 
some other scientific or research organization, 
and also the grants or the help that you may 
give to students? 


Mr. Archer: That includes our total budget. 
Senaicr Bourget: That is your total budget? 


Mr. Archer: Yes; if we support some 
research outside, that is included in this 
budget. For instance, we are supporting some 
research on the solids pipeline with the 
Alberta Research Council and for that we pay 
a contribution of so much; that is included 
within this amount of $1.3 million, or these 
figures I have just given to you. 


Senator Bourget: Now, is there any link or 
liaison with the newly formed research divi- 
sion of the Canadian Transport Commission? 
Did you have any occasion to discuss with 
them and to find out what kind of cooperation 
could exist between your research branch and 
their newly formed research branch? 


Mr. Archer: I would say that Mr. Cope, 
who is heading the branch, has worked for 
Canadian National Railways he is a former 
employee of the Research Department of 
Canadian National Railways. I would think he 
is fairly familiar with our programs of 
research. We have had informal contacts with 
him personally in my department, where we 
are always in touch with him. 

It is my intention to meet Mr. Cope shortly 
in the new year. I see he is forming a new 
branch. I think it is exceedingly important to 
ensure that there is proper coordination 
between the work they are going to do and 
what we are doing, to avoid duplication. 

For instance, I know that Mr. Cope 
addressed a speech, I think at the end of 
October, to the Transportation Research 
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Forum, if I remember well, where he was 
looking into the aero-train and having it stud- 
ied, or perhaps to have it studied by the 
National Research Council. 


We know he is doing that; we gather as 
much information as we can from him. We 
have been sitting in some of these meetings 
about the aero-train and the National 
Research Council, but I feel this is not suffi- 
cient, that we have to meet them and sit 
down with them and see what their programs 
are. I think they are just setting up their new 
research division. 


I am not sure if they have all their plans 
laid out yet, so I am waiting for that, but I 
think I must emphasize that because of the 
limited amount of the research dollar we 
should ensure that there is no duplication of 
our work. 


Senator Bourget: That is very good. Now, 
Mr. Archer, in reading your brief I noticed 
that your research activities were mainly in 
the economic field until 1945, after the war, 
and probably mainly in the economic field 
until 1964 also, but since you have that new 
research lab in Montreal has your activity 
changed in different disciplines of your 
research? 


Mr. Archer: I would say that our activities 
changed; I was not there at the time though 
when we renovated this building for the first 
lab. With the new lab and expanding facilities 
we have added some very sophisticated 
equipment and possibly Mr. Rennie, who is in 
charge of the lab there and has been buying 
some of these instruments, might like to add 
something to this and talk to you a bit about 
the added activities. 


Mr. Rennie: Since 1964 we have made a 
continuous effort to increase the depth and 
scope of our research activities. This has 
involved two phases: one is the acquisition of 
modern instrumentation, such as computers 
for data processing, advanced emission spec- 
rographic equipment of all types, electron- 
microprobe equipment for advanced metal- 
lurgical studies. 

Coincident with this program we followed a 
policy of trying to strengthen our professional 
staff by reinforcing our personnel as we are 
able with people with advanced training. I 
think this has probably had three major 
advantages for us: it has increased, as I said 
earlier, the scope and quality and depth of 
our research; it has increased the productivi- 
ty of our research per dollar spent; and it has 
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offered, I think, a greater challenge to 
research with our staff and made our 
research effort attractive to obtaining first 
class people from the universities that we 
engage. 

These I think have been the major changes 
since 1964. 


Mr. Archer: I think I would like to add 
what I said at the beginning, that we have an 
impact track that is extremely important in 
the railway business because of the dynamics 
of railways. We did not have that before and 
we are developing certain models about the 
equipment, mathematical models, by which 
we will be able to predict the effect on equip- 
ment. If we want to put in a certain type of 
equipment we can check it with the computer 
before we build it. 

Also, if we want to check what we call 
under-cushion devices, that is sliding devices 
in cars which reduce the impact, there are a 
number in manufacture and we have to check 
those, because we did run into trouble with 
some of them and this has permitted us to do 
more work in this field. 


Senator Bourget: You mention in your brief 
that you have participated in much useful 
work with other transportation organizations, 
federal agencies, universities and _ scientific 
institutions. 

Could you tell us what kind of organiza- 
tion, what working arrangements you have 
had with them? 


Mr. Archer: We have been working with 
industry to a limited extent, but we have 
developed, for instance, what was known as 
the covered aluminum hopper car; the alumi- 
num industry supplied the aluminum; the 
manufacturer or builder of cars built the car 
for us; and we designed it for him and tested 
it for him. 

We worked, for instance, with the Alberta 
Research Council on solids pipelines research; 
I might say that the Department of Industry 
is also making a contribution towards that 
research. 

We are working very closely with the 
National Research Council; we have an 
arrangement with the National Research 
Council, what we call an Associate Railway 
Committee, composed of ourselves and other 
railways and some of the more fundamental 
or basic problems are studied by the National 
Research Council. In cases like that we have 
supplied, for instance, a diesel engine for 
testing crude oil when we were exploring the 
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possibilities of using crude oil instead of die- 
sel oil and what would be the effect on the 
diesel engine. They still have that engine in 
their lab. 

So, generally speaking, sometimes we pro- 
vide equipment and material which we have; 
other times we provide talent; and other 
times we provide grants to support the 
research. 


Senator Bourget: Is an important part of 
your work in research done by National 
Research Council? 


Mr. Archer: No, I would say what they are 
doing is very important, but most of our 
work is done by us. 

I did not mention it initially, but the type 
of research that we do is what I would call 
applied research. I think it was defined; it is 
for day-to-day problems and it has, let us 
say, a commercial objective to improve our 
productivity, to improve our _ service, to 
improve our safety. We do not do much basic 
research, or fundamental, long term research. 


The Chairman: Would what you are doing 
not be more closely associated with what we 
define as development work, rather than 
applied research? 


Mr. Archer: Yes, it is development from a 
source of applied research. For instance, we 
developed an electronic scale; a weigh in 
motion scale that can weigh a car when it is 
in motion up to 15 miles an hour. The scale 
was 115 feet long, roughly, to take a full car 
and be on the scale long enough so that you 
can measure accurately the weight. 


We felt this was applied research from 
previous research that we had done—basic 
research—and we went one step further— 
development. We have cut down the size of 
this scale to about 36 feet, because now we 
measure the front trucks and then we meas- 
ure separately the rear trucks, so the cost of 
the scale has gone down by about 75 per cent. 


So that is the sort of work we do. 


Senator Bourget: Have you ever had occa- 
sion to patent some of the results of your 
research and, if so, have you derived any 
revenue from such patent? 


Mr. Archer: Every piece of research that 
we do that we can patent we patent it to 
protect ourselves. 

Not all these patents, unfortunately for us, 
are marketable, but we have had a number of 
patents that have been marketable, five or six 
in the last two or three years. 
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Usually when we want to market these we 
call for proposals, or invite companies we 
know are interested in selling these products. 
We generally ask for a cash sum when we 
license the manufacturing of that particular 
_ product, and then a royalty on every unit 
sold afterwards. 


We have derived, in answer directly to 
your question, some revenue from that and 
we hope to derive more, because we have got 
a few things coming up avhich are serving the 
railway and could serve other people too 
worldwide, I think. 


Senator Bourget: Of course you could not 
tell us the amount; that is confidential. I 
would not ask that question. 


Senator Grosart: Could I ask you what 
were the four patents for which you issued 
licences last year? 


Mr. Archer: One was the electronic scale; 
one was a speedometer, a very accurate ana- 
logue speedometer for diesel locomotives; one 
was a temperature control instrument for 
diesel locomotives; another one was an elec- 
tronic measuring instrument. If you wanted 
to measure the cube of a parcel, because now 
as you know our express and freight is work- 
ing on weight and measurements, so to save a 
man multiplying he just takes this instrument 
and measures the three dimensions and he 
gets the answer on this instrument and we 
hope that this instrument will be well 
marketable, but these are hopes just now; 
this is licensed to a company. 


Senator Cameron: Is this the evolution of 
the slide rule? 


Mr. Archer: I think it is the slide rule 
principle based on electronics. 


Senator Grosari: Who are the licensees, 


roughly, in general? 


Mr. Archer: One was Canada Iron, on the 
Scale. The other one... 


Mr. Rennie: The speedometer was Vapour 
Canada Limited and the volume measuring 
device was CAC Industries Limited, in 
Montreal. 


Senator Grosart: So they are going to 
manufacture them for general commercial 
distribution? 


Mr. Archer: That is right, sir. 
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Senator Bourget: I have noticed in your 
brief, Mr. Archer, that one of your recom- 
mendations, and I think as far as I can see it 
is one of the most important recommenda- 
tions, that it must interest all members of the 
Committee also, and it has to do with the 
formation of a national transportation 
research council. 

So could you tell the members of the Com- 
mittee how do you envisage the composition 
of that council? Should it be an independent 
body, or a government organization fully and 
completely financed by the government, or 
what have you? 


The Chairman: Before we go into this, may 
I ask a kind of preliminary question? Perhaps 
you may not want to answer it, but because 
the CPR are not going to appear before us for 
a while, as they will only be part of our third 
phase when we will have the private sector 
before us, could you tell us in very general 
terms if the work they are doing in the field 
of R and D is more or less at the same level 
as the one you are doing? 


Mr. Archer: Their organization of R and D 
as far as I have been able to establish is 
different than ours; it is not as concentrated 
under one department as ours is. I do not 
think they have as big a lab as we have; they 
have a number, I understand, of small labs 
for testing purposes. 

They are not here, but they can read the 
remarks there; I think in technical research 
we are doing more than they are; that is my 
impression. 


The Chairman: So it would be in the same 
area, more or less at the level of development 
work really, but they are doing Baa, less 
than you are doing? 


Mr. Archer: That is my 
although they do some good work. 


impression, 


Senator Bourget: They have not got the 
physical facilities that you have? 


Mr. Archer: They have not got a lab like 
we have. 


Senator Bourgei: Coming back to my ques- 
tion, I suppose you understood it, Mr. Archer, 
how do you envisage the composition of that 
research council for transportation? 


Mr. Archer: May I just with your permis- 
sion tell you why we made this recommenda- 
tion first: We have given some thought to it, 
that the transportation industry is vital to our 
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economy. I think you mentioned that in your 
opening remarks, certain statistics I think 
which were prepared by the Science 
Secretariat last year, or in the month of May 
of this year, showed that in the transportation 
industry there is 1.2 per cent university 
graduates, of the labour force, where in the 
total element in all the industries in Canada it 
is about 4.2 per cent, or slightly over 4 per 
cent. 


There is a gap there and I think that gap 
has got to be filled, that we have got to train 
more talent, more young men to join the 
ranks of the transportation industry. 


Also that research activity is closely related 
to the productivity or increases in productivi- 
ty of any company. 

I think you will also agree that with the 
accelerated pace of technology today there is 
a dependence between innovation and the 
growth of a company. Therefore it is essential 
that we make an assessment of what is being 
done in research in the transportation in- 
dustry and what should be done. 


I do not think I am the first one to say this; 
this has been said before, but we are more or 
less confirming or supporting others who 
have said this: there are many vehicles 
through which you could expand your train- 
ing and education at university level as well 
as expand your research and coordinate your 
research to avoid duplication. We have 
recommended a council; we think this coun- 
cil, and this could be studied further, I am 
not saying this is conclusive, but this council 
should be composed of government represen- 
tatives, university representatives and in- 
dustry representatives. 


How it should be financed? I think that 
certainly in the initial stages the government 
would have to provide some of the financing; 
I cannot speak for other industries, but I 
know that Canadian National Railways would 
make a contribution to membership in such a 
council. 

Now, where should this council be 
attached? There are I suppose many possibili- 
ties; I would like to suggest possibly the 
National Research Council, or the CTC, the 
Canadian Transport Commission, but this 
council would have to be independent of 
politics and be able to act very freely, wheth- 
er it came under a government department or 
a corporation. 


The Chairman: Do you visualize this coun- 
cil as doing intra-mural research itself, or 
only serving as a granting body? 
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Mr. Archer: I would see this council mak- 
ing an assessment, a survey of the research 
that is being done in the transportation field, 
determining to the best of its ability what 
should be done and then ensuring that the 
research is properly distributed towards vari- 
ous bodies doing research, to avoid duplica- 
tion. I would say that this council would 
award or recommend awards or grants for 
research to universities or to industry. I 
would see also this council taking an active 
part in ensuring that the ranks of the trans- 
portation industry are filled with the neces- 
sary talent for managing and for planning for 
the future of our transportation. 


I do not know if that answers your 
question. 


The Chairman: Only partly. I do not know 
if I am taking too much time of the Commit- 
tee this afternoon, but I think it is an impor- 
tant phase of our inquiry. 


We heard, for instance, this morning the 
representatives of the Department of Trans- 
port. Apart from the research which is being 
done there in the field of meteorology, the 
other research activities of the department 
are really in the field of development work, 
very, very applied, and very mission-orient- 
ed, and almost a day-to-day operation. 

It seems to me that from your brief and 
from what you have told us this afternoon 
that in so far as the CNR is concerned it is 
more or less the same thing, and more so in 
the case of the CPR; so that we do not have 
at the moment in Canada any kind of centre 
which is doing research of a more fundamen- 
tal or even of a higher level, applied activity, 
and therefore it seems to me that there is a 
gap there. I do not know if the Canadian 
Transport Commission is going to fill that 
gap, but there is certainly a gap here in so 
far as research is concerned, and in helping 
and encouraging universities in that field. 


Mr. Archer: I would see, Mr. Chairman, 
various centres of research specializing in 
certain types of research. For instance, one 
university specializing in railway research, 
another one in highway research,—spread 
across the country. And from this council 
possibly you could give out and have a num- 
ber of research institutes across Canada 
granting diplomas, university diplomas. 


I want to make the point that my thinking 
is that these institutes should be affiliated to 
universities, so that they can give university 
degrees acceptable to the universities; also 
that the universities should do some research. 
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I can say that we have spoken to one univer- 
sity just recently about this. They said, “If we 
were to engage in this field would you 
encourage us, would you give us some 
research?” We replied that we certainly 
would. 


The Chairman: But again would this kind 
of assistance to industry for doing more devel- 
opment work and greater assistance to uni- 
versities in order to prepare more people, 
more experts in the field of transportation 
and even grants for research to university 
staff, would that be enough? Usually when 
government organizations start grants-in-aid 
programs to universities they merely receive 
applications for a grant, and the initiator of 
that application chooses his area of research. 
Then the application is either refused or 
accepted. But this kind of method, it seems to 
me, can leave very important gaps in the 
whole program of research, even if you give 
more assistance to universities to prepare 
more experts and to enable the staff to do 
more research. 


Mr. Archer: Well, I would see universities 
not doing applied research, but doing more 
basic, fundamental, long range research. I do 
not think they would engage very much in 
applied research. We could do that part of it 
and the development part of it at least. I 
could see universities in a plan like this being 
given grants and awards in areas for funda- 
mental and more basic research. What we are 
doing to some extent with the National 
Research Council when we have a fundamen- 
tal problem, we bring it to the Council 
because we are not equipped to do it. For 
instance, we have fatigue problems; we 
would not think of doing research in fatigue 
work, we go to the National Research Council 
for it. 


Senator Bourget: So do you think that a 
research council like this, which will cover 
the whole field of research in transportation 
and probably as usual be financed by the 
government, should be attached to either— 
I am giving two instances—the National 
Research Council or the new Canadian Trans- 
port Commission, or should it be completely 
independent? 


Mr. Archer: That is a difficult question to 
give a very definitive to, because this is being 
studied now. I would see nothing wrong in 
that being attached to the Canadian Trans- 
port Commission. 
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Senator Bourget: Because what we want to 
avoid is duplication. 


The Chairman: I am sure that this is the 
answer we will receive tomorrow afternoon. 


Senator Bourget: You see, that is what we 
want to avoid, duplication and loss of efforts. 
We have seen this and we have been told it 
so often that it is always in our mind. So we 
like your recommendation, but we would like 
to have from you the way it will work, or 
your suggestion. 


Mr. Archer: My answer to this is that I see 
nothing wrong to having it under the Nation- 
al Research Council or the CTC, the Canadian 
Transport Commission, but being able to act 
independently with people from outside, uni- 
versities, industry and government. 


Senator Grosart: But, Mr. Archer, surely 
this is exactly what the research side of the 
Canadian Transport Commission is. The act 
specifically requires the Canadian Transport 
Commission to support a research department 
under one of two vice presidents, and he is 
given exactly the terms of reference that you 
have indicated for this national transportation 
research council. Why another one? 


Mr. Archer: I would certainly like to see 
universities have a word to say in this and 
industry having a word to say in this. 


The Chairman: They have set up an adviso- 
ry committee, I understand, composed of the 
representatives at least of the universities. 
We do not have the names of the members of 
that committee, but I am sure we will get 
them tomorrow. 


Senator Grosart: Can you explain, Mr. 
Archer, why it appears that after all these 
years of Canada dealing with transportation 
problems of such tremendous importance to 
our economy there has never been a broad 
study of the transportation system of Canada 
as a whole? Why in 1968 are we talking about 
this starting now? 


The Chairman: Do not put aside the series 
of royal commissions that were appointed. 


Senator Grosart: There were royal commis- 
sions, but I was very careful in wording my 
statement, because those were the words of 
Dr. Solandt. No one as yet has done a study 
of the Canadian transportation system as a 
whole; again, no one has looked at it as a 


2946 


whole, to see whether or not the pattern of 
emphasis in our research is related to our 
needs. 

This is Dr. Solandt, who has had very close 
experience with the transportation problem. 
Will you tell me why in Canada in 1968 we 
are still talking about doing this? 


Mr. Archer: I suppose everybody kept 
independently looking after their own needs 
and now they realize that by coordinating 
their work and avoiding duplication this is 
necessary for the development and expansion 
of the transportation industry. 


Senator Grosart: I think you are really 
ducking my question. I am asking you why 
only now do they realize this? 


Mr. Archer: I really cannot answer it; 
maybe it was thought of before, but it never 
got to first base. 


Senator Cameron: If I might interrupt 
there, a question that might tie in there: 
What year did Dr. Solandt go in as vice presi- 
dent of research and development of the 
CNR? How long was he there? 


Mr. Archer: About seven years, from 1955 
to 1963. 


Senator Cameron: You might say why did 
Dr. Solandt not do something about it. 


Senator Grosari: I am not speaking for Dr. 
Solandt; he would have a very good answer. 
But this is not a function of the CNR specifi- 
cally. It is somebody’s function somewhere 
amongst the 20 million people we have. Sure- 
ly somebody has had the responsibility before 
this of looking at the whole problem. As Dr. 
Solandt says, the royal commissions you men- 
tioned were looking at really quite narrow, 
specific problems. That is his summary of all 
the royal commissions. 


The Chairman: Not all royal commissions. 


Senator Grosart: I am just saying this is 
Dr. Solandt’s summary, Mr. Chairman; I am 
not saying it is my own. 


The Chairman: You are not saying it is 
true, either. 


Senator Grosart: He says: how can we 
improve it? I think one of the first things is 
to back off a little and ask: what are Canada’s 
transportation problems, and, if we were 
starting over again, what kind of a system 
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would we have? For instance, what balance 
should we have between roads, rail, pipelines 
and airlines? 


This was evidence Dr. Solandt gave before 
this Committee on November 26. 


The Chairman: I think it was as a result of 
a question of mine, if I remember well. 


Senator Grosart: I will not dispute that. 


Senator Bourget: Following the question of 
Senator Grosart, are you aware of the amount 
of research that has been made in transporta- 
tion in the United States, except in the air 
field; in railroad, for instance? 


Mr. Archer: Railroads in the United States 
have made a survey a few years ago; I do not 
have the figures, but on the whole they are 
not doing too much in railroads in the United 
States as an industry. They have an American 
Association of Railroads that has a lab and all 
the major railroad companies belong to that 
association. So do we, because of the interna- 
tional character of our traffic, but just recent- 
ly we felt there was a need for this because 
the government of the United States have 
granted $90 million for research for high 
speed ground transportation. 

I would say that Canadian National 
Railways in proportion to its gross revenue is 
doing about .1 per cent. 


Mr. Rennie: Yes, if I may add something 
here: We did a survey of 72 per cent of the 
Class I American railroads and their R and D 
expenditures as percentage of gross revenue 
was 0.07 per cent as against .14 per cent for 
the Canadian National, just about half on a 
percentage basis. 


Senator Grosart: But what percentage of 
the CNR research was on railroads? Other- 
wise, it is not a fair comparison. It would not 
be fair to take CN research on steamships, on 
air, on hotels, and so on, and contrast this 
with an American railroad which is only in 
the railroad business. 


Mr. Archer: Generally speaking I would 
say, senator, that 80 per cent of our research 
is for railroads. 


Senator Grosart: It is? 


Mr. Archer: Yes; our technical lab is work- 
ing mainly for the railroad, but there are 
other problems. For instance, ships, at times we 
have to do some research on them too, the 


hulls of ships, but most of our research is for 


the railroad operation. 
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The Chairman: Are you doing any research 
related to air transportation? 


Mr. Archer: Not to air transportation, no. 


Senator Bourget: Mr. Chairman, I have 
other questions, but I think I have taken 
about half of the time of this meeting. 


Senator Robichaud: Mr. Chairman, I have 
three questions for Mr. Archer: We know that 
for years our railways have been using out- 
moded refrigeration equipment. Has any 
research been done in this field and could you 
give us a brief outline as to the progress that 
has been made in having modern refrigerator 
cars now which can keep food at a proper 
temperature and deliver it in the proper 
quality? 


Mr. Archer: I will answer generally, then I 
will ask Mr. Rennie, who has done some spe- 
cific research on this: We have a fleet of 
ice-actuated cars, refrigerated cars with ice. 
We are converting those to mechanical, but 
that involves still fairly large sums of money 
and we are not doing the whole fleet in one 
year; we are doing it gradually. 


Senator Robichaud: What percentage has 
been converted? 


Mr. Rennie: I would say at the moment 
about 50 per cent, sir. 


Senator Robichaud: And you keep them at 
what temperature? 


Mr. Rennie: These are of two types: there 
is one which is designed for 32 degrees for 
perishable products that must not be frozen, 
then there is a second car which is what we 
term a dual-purpose car, which will do that 
job and at the same time handle frozen 
products for trans-shipment. 


Senator Robichaud: At what? Ten below? 


Mr. Rennie: We try for ten below under all 
conditions of ambient temperatures in Canada 
and the United States. 


Mr. Archer: I think you should expand on 
that. 


Mr. Rennie: If I may, Mr. Chairman: In 
1956 we had a very large fleet of refrigerator 
cars, some 3,800, of which some were of 
recent origin. We entered into a research pro- 
gram to convert them to mechanical refriger- 
ation because of the economies involved. We 
designed a car which was a conversion to 
mechanical refrigeration; we have converted 
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about 600 of these cars at the moment. Just 
about two years ago we entered into a 
research program to develop a new car 
employing modern material engineering with 
the newer types of insulation and so forth, 
and last year put on the road a prototype car 
which we feel at the moment is probably the 
best car in North America for this purpose. 
This car is under test, or has been under test 
for a year, and I believe that in the coming 
year substantial orders will be placed for this 
car, which will form the new car for the next 
few years to come. 


Senator Robichaud: What about package 
refrigeration, say for express shipment; have 
you done much research in that field? 


Mr. Rennie: We are now doing research on 
package shipments, for example for contain- 
ers or for piggyback trailers. We have some 
in service with certain types of refrigeration. 

We are undertaking research programs to 
improve, modify, simplify the types of units 
which are available. 


Senator Grosart: To what extent have you 
participated in the very extensive research 
going on in containerization? 


Mr. Archer: We do not do much technical 
research on it. Mainly because of the revolu- 
tion in containers, we have set up a special 
branch in the railway, known as the Contain- 
er Development Branch. Our two main con- 
cerns are the land-bridge and the domestic 
traffic. We are doing some slight industrial 
engineering research, if we may use that 
term, in methods of loading and unloading on 
to trucks from flat cars or loading to flat cars. 
We have designed some of our own contain- 
ers, particularly in the Newfoundland ser- 
vice, and our particular research .work has 
been mainly there with the refrigerated type 
of container. 

Mainly our work now in this field is in 
market research and economic studies, to 
establish rates and hoping to get a lot of 
traffic out of it. We also have a contract with 
Manchester Lines to move containers from 
Montreal to domestic points in Canada, or to 
destinations in the United States. 


Senator Grosari: Is research in this area 
inhibited by existing patents to any great 
extent? 


Mr. Archer: We are not trying to design a 
container; the containers do not belong to us, 
except our own domestic ones. If they come 


2948 


by ship they usually belong to the shipping 
company, I believe. So we are accepting those 
and we arrange our cars so that we can load 
those and they are seeking to standardize 
those. 

We do not intend buying containers for 
inter-modal service, at least I do not think we 
do, just now. We would buy some which are 
made and manufactured by others. 


Senator Grosart: If the system went back 
into the mercantile field in a substantial way, 
as it appears to have been recommended by 
some, then you might want to develop your 
own containers, because they would be the 
essential link between your rail and your 
ships; you have not contemplated that at the 
moment? 


Mr. Archer: No. I would think we would do 
very much the same as we do when we buy 
cars. The manufacturers offer us a certain 
car; from our experience with that car, the 
next time we order them we modify our 
specifications to suit our needs. We find some- 
times there are weaknesses in the car and we 
will correct those, do some research on them 
and we would do the same thing with 
containers. 


Senator Bourget: This question of contain- 
ers also relates very closely to the question 
of the land bridge which so many people are 
talking about and as a matter of fact it is 
reported in the report of the President of the 
National Research Council at page 32 of his 
1967, 1968 report, and this is what he had to 
say: 

To meet this challenge... 
The challenge of the land bridge. 


... however, we had two very efficient 
railroads to choose from from coast to 
coast. Moreover it is reported that Cana- 
da can provide more efficient port han- 
dling facilities than one has seen to date 
on this continent or in Europe. However, 
an all out effort needs to be made if 
Canada is to develop the container tech- 
nique to full advantage for domestic use 
and as a Canadian land bridge. The divi- 
sion of mechanical engineering is under- 
taking programs to improve railways, 
containers and ports to help meet one of 
the strongest challenges that this country 
has ever been called upon to face.... 


I was reading from an article which 
appeared in the New York Times. This kind 
of business relating to the land bridge means 
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multibillion dollars of business, so has the 
CNR been interested in that project? 


Mr. Archer: As I just mentioned I think 
earlier, we have formed a special division on 
containers. We published a book on it, which 
I happen to have. I sort of expected a ques- 
tion on containers. 

We also have “The CN Prepares For Con- 
tainer Revolution’. This is directed by a vice 
president who devotes all of his time to the 
container business. We have been over to 
Europe studying the container, seeing how we 
could work with the land bridge, that is from 
Europe across to Japan or from Japan or the 
Far East across. We have a contract with 
Manchester Lines; the first ship arrived about 
a month ago in Montreal. We handled about 
160 containers. 

We have inland facilities for change from 
rail to road or from road to rail and for 
delivery of these containers door-to-door. We 
also have repair facilities, and facilities to 
store the containers, if necessary, or if 
required, and hold them until they are called 
for for return shipment. 


The Chairman: Is there any kind of co- 
ordination of effort in this field at the 
moment, because the CNR or the railways 
cannot provide all the answers nor the prepa- 
rations for this revolution? We need new har- 
bour facilities, and perhaps we will need new 
ships, and so on. Is there any other federal 
agency involved in this? 


Mr. Archer: I would say that possibly the 
National Harbours Board is involved and I 
understand that they are going to put up a 
crane on one of the piers, centennial pier in 
Vancouver, and in Halifax I believe it is the 
Port Commission who are very active in this. 
We are working very closely with them on 
this. There is a pier now being built for con- 
tainer movements. 


The Chairman: In Halifax? 


Mr. Archer: In Halifax. And I am not sure 
of this, but we have had meetings with these 
people; I am sure they want to put up a 
container crane there and that is a very 
heavy crane to handle containers; in the 
meantime until that is built we can unload 
these containers with the ordinary moving 
crane. 


The Chairman: But would it not be more 


economic to use some of the St. Lawrence 


ports? 
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Mr. Archer: That is the shipping companies 
who decide where to go and there is the 
question of rates. For instance, Manchester 
Lines decided to build three container ships 
and they made agreements to rent a pier in 
Montreal to dock these ships and to be able to 
handle them very quickly, because that is 
what you have got to be able to do. 


There are other shipping companies and I 
think it appeared in the press recently that 
Clark Steamship with other companies are 
now looking into the possibilities of building 
container ships and bringing them into either 
Montreal, Quebec or Halifax. 


This is a competitive field between shipping 
companies; it is a competitive field too 
between the railways. 


The Chairman: But is there much competi- 
tion in this new field that can come from the 
United States, for instance? 


Senator Bourget: Sure. 


Mr. Archer: I think that like any competi- 
tion we can offer competition to them, 
because I think we can deliver containers 
from Montreal and from other ports into the 
States, but it is a very competitive field, the 
same as any other cargo, as a matter of fact. 


Senator Bourget: As mentioned by the 
President of the National Research Council, 
the big challenge is are we going to win in 
the competition that now exists on that land 
bridge between the United States and Cana- 
da? I think we have certain advantages and I 
suppose that CNR or CPR, I do not know 
which one of the two, is going to take that 
trade, but I suppose they are well organized 
and they have done research so as to be ina 
position to compete on that particular market, 
which means millions and millions of dollars. 
It was stressed by the President of the 
National Research Council that it is the great- 
est challenge that the railroads are facing 
today, because they will be in operation 
maybe let us say in 1970, if not earlier. 


Mr. Archer: I think we have the first step 
of the land bridge through Montreal, through 
Halifax as it is going, and now through 
Vancouver. 

Now, it is going to be a competitive field; 
We have this new division who do nothing 
but study containers, the market for contain- 
ers. We hope to win the battle. 


The Chairman: It would be the first time in 
Our history that we win against the Ameri- 
Cans, except in the war of 1812. 
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Senator Grosart: They have invaded us 
twice and never won a foot of land. 


The Chairman: No; I mean in terms of 
transportation. 


Senator Cameron: The transportation in- 
dustry represents I believe about 7 per cent 
of the GNP, which gives a perspective of its 
total importance and it would certainly seem 
worth while spending a lot of money on this 
aspect of it. 


There was another statement I read, which 
was a surprise to me; I did not realize that it 
had gone to this extent. That was that 70 per 
cent of the energy fuels are now transported 
by pipelines; this includes coal, oil and other 
things. Is this a fact, or is it a figure some- 
body has pulled out of the hat? I did not 
think it was that large. 


Mr. Archer: Much hydrocarbons now are 
carried by pipelines; there are not any major 
solids pipelines for coal in Canada. 


Senator Cameron: There is one in the 


States. 


Mr. Archer: But I think, sir, it was put out 
of action by a unit train, or an integral train. 
They built the line then they instituted an 
integral train and this train has taken over 


the business now and the _ pipeline is 
inoperative. 
There is another solids pipeline in the 


States, 72 miles long. As I say, it is certainly 
a field we have got to be very active in and 
we are participating in research in this and it 
could be that solids will be moved by pipe- 
lines in large quantities, bulk commodities, it 
could be sulphur, it could be potash. 


Senator Cameron: There was a bill came 
into the Senate two years ago to build a sul- 
phur pipeline from Pincher Creek to Chicago; 
it has not got off the ground yet, but it was 
physically possibly. This was the Pembina 
pipelines people doing it. There is also trans- 
portation of propanes and all the other ex- 
tracts and these are coming. I know a little 
about the solids pipeline because I have been 
on the Faculty of the University of Alberta 
for a long time so I know that work. This 
figure struck me as being rather high, but it 
is certainly an indication, whether it Is high 
or low, that here is an area that also is enter- 
ing into this total picture which we must be 


conversant with. 


The Chairman: Are involved in 


research on pipelines? 


you 
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Mr. Archer: We are not doing research our- 
selves. There are about ten companies who 
contribute to that with the government, and 
they—Alberta Research Council—are in the 
first stage of this research program to estab- 
lish the economics of it, and the feasibility 
of the transportation of materials. The second 
phase will be the technical phase; what physi- 
cal things do we have to overcome yet? I 
mean, pumps, the size of pipe, etc. This is a 
capsule pipeline, as you know. There is 
research going on as far as pipelines in the 
States, particularly in sulphur. I think it 
could be very active field, solids pipelines, 
and Canadian National Railways are certainly 
looking into it. 

I cannot disclose anything here, but we are 
discussing with certain people the prospects 
of moving sulphur, because sulphur is moving 
in such vast quantities now from the west. As 
a matter of fact, we are building a branch 
line not far from Edmonton at present to 
service the sulphur industry. 


Senator Bourget: Have you ever carried out 
research into going into the business of trans- 
portation by pipeline also? 


Mr. Archer: Certainly the CNR would go 
into the solids pipeline as a matter of policy; 
it would have to be decided by our board, but 
I can tell you my feeling, we would not pay 
for the research otherwise and if it starts 
moving by pipeline we want to get into that 
business. Mind you, there are means of com- 
petition to this; the unit train is a very strong 
one and has defeated the pipeline. 
that is only 


The Chairman: Perhaps 


temporary. 


Senator Cameron: Is it true that some work 
has been done on transferring wheat by 
pipeline? 


Mr. Archer: The only work that I would 
know, sir, would be the capsule pipelines 
they are looking at; maybe you could move 
wheat by capsule this way. 


Senator Cameron: Move it in oil? 


Mr. Archer: Yes, in a capsule using oil, the 
same as sulphur, as the fluid; so you would 
get two commodities moving at the same 
time. 


Senator Cameron: There is nothing other 
than that experiment going on now? 


Mr. Archer: This is based on experiments 
we have done ourselves; we participated in 
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wood chip pipelines with the Pulp and Paper 
Association in Montreal. We have been very 
active in that, but there has been no pipeline 
built in this field yet. 


Senator Bourget: Has CNR carried out 
research in inter-city rapid transit, or into 
high speed ground transportation, and if so 
what is your interest in that area? 


This is a very important problem I think. 


Mr. Archer: We do not do research direct- 
ly; I mean, such as the aero-train or the 
linear motor. We do not do it directly but we 
are keeping an eye on what is going on. 

As you know, we have just started the 
Turbo Train to Toronto, which cuts down the 
time by one hour. 


The Chairman: Not on the first trip. 


Mr. Archer: In the other direction; I think 
as someone said, it proves that the train can 
take quite a beating. 


Senator Cameron: I thought Senator Bour- 
get was going to ask you why it took CNR so 
long to get into this field? 


Mr. Archer: Am I supposed to answer that 
question? 


Senator Bourget: No, but it is a very 
important problem. The CNR has set up a 
kind of subcommittee between the cities and 
the CNR and all the other authorities con- 
cerned to solve that problem, because it is 
becoming more and more an important prob- 
lem, not only regarding transportation, but 
also the urban problems that are involved in 
that particular area. 


Mr. Archer: The closest we have come to 
this and done something is with the Govern- 
ment of Ontario, as you know, the GO Sys- 
tem, which operates from Hamilton to Pick- 
ering, about 40 miles. That is an arrangement 
where the Government of Ontario has bought 
the cars; we rent our track; they use them 
and we supply the crews on the trains. 


Senator Grosart: Is there not an implied 
criticism of the railroads, that the Govern- 
ment. of Ontario had to initiate this? 


Mr. Archer: There is a big matter of policy 
I would rather see our president discuss, but 
we are not in the commuter business. 


Senator Grosart: Why are you not? 


Se See. 
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Mr. Archer: Well, this is another matter. 
We have not been in the commuter business; 
we have been in long-distance travel. We 
have not got the type of trains for it. I sup- 
pose that is why we are not in it. I think the 
only commuter service we provide is in 
Montreal, and this service has been in exist- 
ence for a number of years. But I do not 
think I would like to discuss that too much 
here, sir, because I do not know all the back- 
ground. These are matters of major policy. 
“We have never been in it, but we are pre- 
pared to cooperate with people. 


Senator Cameron: Someone is going to have 
to answer questions as to why they are not in 
it, because it is just a scandal today when you 
‘try to get out to an airport. Take Malton, for 
example, at this time of night, from about 
4.30 on, to get out there it takes at least an 
hour and a half, if you are lucky, on a bad 
night. Last Thursday it took me two hours to 
‘get from the east side terminal in New York 
‘to Kennedy International Airport, the most 
frustrating, worst buffeting I have ever had, 
meeting stoplights all the way through. This 
is just nonsense in this age. Whether it is the 
Tailways’ responsibility or the cities’, some- 
body has got to do something and they had 
better do it fast. The Go Train is a move in 
that direction, whoever initiated it, but it is 
only a beginning. 


| 


Mr. Archer: I must say that we did study 
for someone a few years ago transportation 
between Montreal and Dorval. We found that 
the best kind of transportation is still by 
highway, now through Decarie Boulevard. It 
is the fastest. 


| When you have to provide the service prac- 
tically 24 hours a day, which is fairly expen- 
‘sive, this is the best means of providing it 
economically; I think it is all a matter of 
economics. 


| You could put some trains in there and 
spend millions of dollars without any return 
on it, sir. We have found that there are a 
number of passengers who use the limousine 
service, and there are quite a few who use 
private cars. So just now our feeling is that 
for Montreal the fastest means, the best 
means is still the limousine service, because 
they have got good boulevards. 


I agree with you. What you have said. I 
travel by plane. Although I am with the rail- 
‘way I use the plane now and then, and it is 
frustrating. I am not too sure if the CTC are 
not looking into this. We have been 
approached, and possibly other railways 
| 29617—23 
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too, to have a look at the problem and try to 
come up with an answer as to how to bring 
passengers into the downtown area of a city 
in twenty minutes or so after they have 
crossed the ocean in a supersonic jet in two 
hours. The first thing we would have to know 
is where the airport is to be located, and I do 
not think this has been decided. 


Senator Cameron: When you say you travel 
by air, you and Mr. Crump must be in 
league, because he is trying to get rid of the 
passenger train. I happened to be in Banff the 
day the first train of the Canadian went 
through, and everybody was proud of it. Six 
years later I stood on the same platform and 
Mr. Crump said “There is the most rapidly 
obsolescing piece of railway equipment ever 
made.” He said that it was finished. That was 
his idea seven or eight years ago. 


Mr. Archer: I would like to say something 
about the passenger business, Canadian 
National is very active in this in the inter- 
city, with the Turbo Train and that sort of 
thing. We have been spending a lot of time on 
Ls 


Senator Cameron: We give you full credit. 


Senator Grosart: Mr. Archer, we seem to 
be discussing some tremendous areas of need- 
ed research in the transportation field, and 
many of them would seem to be germane to 
the interests of the CNR. Are you satisfied 
that $1.3 million is enough for the CNR to 
spend on research? 


Mr. Archer: We have a budget every year 
and I think, seeing as we are not doing fun- 
damental research, which other people can 
do, that we are doing the job we are asked to 
do, to solve the day-to-day problems, to cor- 
rect existing problems. We have to assign pri- 
orities to our problems sometimes, but I think 
it is good in a budget that you do not have 
too much money all the time, that you have 
to assign these priorities and determine them. 
We are very happy to be able to work with 
the National Research Council on these fun- 
damental research problems, which is money 
spent in addition to what we are doing. 

There is also some work done with the 
AAR. We are looking very closely at what the 
United States are doing in the fast passenger 
field. As a matter of fact we have been asked 
to do certain tests for them. We have certain 
pieces of equipment to measure ride charac- 
teristics, which for instance we are doing for 
them. 
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The Chairman: This is probably why in 
answer to Senator Grosart’s question you 
want to have this new institute. It seems to 
me that as we go into this new technological 
revolution in transport that research in the 
field of transport will have to become more 
and more inter-modal. 


Mr. Archer: Integrated? 


The Chairman: Integrated as to the various 
means of transportation. Each sector of trans- 
portation will have to find its own new voca- 
tion so that we have really efficient applied 
research to move away in a certain way from 
specific means of transportation and have an 
overall research program. 


Senator Bourget: Exactly. 


Senator Grosart: But the revolution, Mr. 
Chairman, is not that new, because we have 
had the automobile for 50 or 60 years, the 
airplane for 40. We are talking about a new 
technological revolution in transport. There is 
nothing new about it. This has gradually built 
up, and the evidence here is that nobody in 
Canada has done anything about it. It is 
amazing. 


Also, we had some evidence this morning 
about the lack of development of any centre 
of excellence in transportation research in 
Canadian universities. It surprises me that 
the CNR and the CPR, with their headquar- 
ters in Montreal, has not made some attempt 
to set up a centre of excellence in a Montreal 
university. It seems to me that in your an- 
swers to some of the guideline questions here 
you are not very much interested in grants or 
contracts to universities to help you in this 
field. 


Has there been a reason for this policy? 
For example, on page 3, expenditures 
associated with scientific activity: all expendi- 
tures associated with scientific activities are 
on one intra-mural R and D and (4), that is a 
reference to one of the questions, testing and 
standardization. 


All your research is intra-mural; is that 
right? 


Mr. Archer: Most of it is, except for the 
National Research Council and sometimes 
with the industry. To what extent are those 
in the universities prepared to do some rail- 
way research? I am not sure. I said that 
recently we were approached by one univer- 
sity and they asked us if we would support 
them if they were to do something specialized 
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in the field of railway research and we said 
we would. 


The Chairman: But, generally speaking, 
was the assumption that this responsibility 
for developing and maintaining an interest in 
research at the university level more or less a 
responsibility of the Department of Trans- 
port, rather than CNR? Was this the assump- 
tion which was made, or was it just a lack of 
interest from the CNR? 


Mr. Archer: I must say that a few years 
ago, and I will not mention the university, we 
had one fundamental problem and we wanted 
to give a small grant. We discussed it with 
the Dean of the Faculty of Science and he 
never came back to us. We had given him 
three problems and asked him to pick any 
one of them, that we would like them studied. 
They were long-range and we said we would 
give them a grant of so much per year to 
work with their students. As a matter of fact, 
I went back to him once and saw him. I 
asked him what he was doing about it. He 
said, “I will speak to our Dean of that facul- 
ty”. That was a year ago. 


The Chairman: They were more interested 
in pure physics, I suppose. 


Mr. Archer: I presume they were, but it 
may be on the part of the university too. I 
would say, too, that there is much research 
done by industry; for instance, in diesel 
locomotives there is a tremendous research 
lab. 


The Chairman: Yes. While I am quite 
interested in diesel locomotives, it seems to 
me that they might be pretty soon obsolete 
too. While this is useful work for you, per- 
haps universities or other research centres 
should be more interested in developing new 
ideas which might be applied later. 


Mr. Archer: We agree with you. That is 
why we are recommending a council to make 
a survey of what is being done and what 
should be done. 


Senator Grosart: The anomaly there is that 
it was an automobile manufacturer who 
developed the diesel engine for the railroad. 


Senator Kinnear: Also, Mr. Chairman, it 
seems to me that the universities could sup- 
ply talent much more quickly if they changed 
some of their disciplines. If they changed the 


engineering disciplines, the varied disciplines — 


there and included the MBA. 
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Nearly all engineers are having to go back 


- for two years for their MBA and it is the first 


question I ask: Have you your MBA of an 
engineer? No, No; well, he just waits until 
the time when he can get back. 


If that could be applied in all these 
research problems, then we would receive 
much better talent from the universities. 


The Chairman: Is that not true that, for 
instance, in Canada we have to rely heavily 
in the field of research on people coming 
from other countries? 


Mr. Archer: That is not true in our case 
with our applied research and development; 
we do all our recruiting in our universities. 


We have a few outsiders too, but they are 
new Canadians; they are very intelligent, but 
all our recruitment is done at our universities 
here. We encourage in some instances further 
studies. 


I think I would like to make a point clear: 
I am not saying that there is not enough 
research done in the transportation industry; 
I am not trying to make a case of this, that 
there is going to be more. 


Senator Kinnear: I am discouraged to have 


_ the passenger service discounted, that you are 
not doing more study in that, the one that 


Senator Bourget asked about, the rapid tran- 
sit and the intercity communication. 

People in heavily populated areas have to 
go 90 miles to get to an airport. Just take 
Niagara Falls; we all go 90 miles to get to 
Malton. You have a day-liner that runs from 


_Niagara Falls about twice a day, but on the 
_ Shore of Lake Erie there is nothing; the CNR 
is not in there at all. There is no CNR service 
until you get to Niagara Falls, St. Catharines 
and Hamilton on the Lake Ontario shore. 


It is a great inconvenience; sometimes I 
spend a day getting down here. It just seems 


_ I could almost walk it. Busy people give a 


great deal of time to try to get here. 


Mr. Archer: I think if we were to do very 
fundamental research, such as they are doing 


in the United States, on high speed ground 
transportation, it has not been by the rail- 


i 


Way; the government has given $90 million 


for that. The aero-train, I am quite sure, in 


France, is being developed with very large 


Support from the French government. These 
demand fantastic sums to develop; just the 
budget in the United States is $90 million in 
three years. 
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Senator Bourget: And just in this one area; 
that $90 million has been given by the Com- 
merce Department to MIT to carry out some 
research on ground speed transportation, just 
one sphere of activity of railways. Imagine 
the sum of money that the United States gov- 
ernment spends. 


So I suppose the final answer would be we 


have not got enough money to do it. Would 
that be it? 


Mr. Archer: We have not got money to 
develop the aero-train, for instance, but we 
have the money to look at our lines and see 
how we can increase the speeds on them, as 
we have done with the turbo at CTC—Cen- 
tralized Traffic Control—and at various other 
physical features to make it possible to go at 
these speeds. 


Senator Kinnear: Or have more connecting 
bus lines or something that will bet you to an 
airport so that you are able to use your own 
car, leaving it there two or three weeks at a 
time, and then travel back through fog. That 
is the point. 


Senator Robichaud: Has not the volume of 
passenger traffic something to do with this 
too? We talk about certain improvements of 
certain types of facilities in countries where 
there is a heavy density of population. Has 
the size of our country and the volume of 
population something to do with such 
matters? 


Mr. Archer: We have a large passenger 
deficit in Canadian National Railways. The 
characteristics of these fast trains mean that 
you must have large centres within 200 to 400 
miles. There are trains such as those on the 
new Tokaido line. I have ridden 325°miles in 
Japan on trains going at 130 miles an hour. 
They built a new line costing $1 billion and 
have about 180,000 passengers a day. They 
have a population of 45 million in just that 
little corridor. I think that has something to 
do with the economics of it too. 


Senator Grosart: They are losing money. 


Mr. Archer: If there is a new turbo or 
aero-train we can buy it; we do not have to 
develop it ourselves. The turbo was not devel- 
oped by Canadian National Railways; the 
new principles in that were developed by an 
outside company; we looked at them and gave 
them the specifications we wanted for a train. 
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Senator Bourget: What about the new 
modes of transportation such as the air-cush- 
ion train, monorail or vacuum tunnel? Is 
there any chance of your making some 
research into that, or do you rely mostly on 
the studies and research being made in other 
countries such as England, Japan or the 
States? I understand you have just come back 
from Japan. 


Mr. Archer: Yes, sir. For instance, only last 
week we had with us the people who are 
building the aero-train in France and we dis- 
cussed it with them. This matter is also being 
reviewed by the Canadian Transport Com- 
mission to see whether this train is applicable 
to our climate. If we tried to develop that 
train we would have to spend millions of 
dollars, and we are not sure of success. I 
think we rely on faster passenger trains being 
developed by others, and the turbo is an 
example. 


Senator Bourget: As a matter of fact, is not 
the turbo train the fastest in North America 
today? 


Mr. Archer: Yes, it is the fastest in North 
America. 


Senator Bourget: Who developed that, or 
helped to develop it? 


Mr. Archer: United Aircraft. It is their con- 
ception of applying aeronautical techniques to 
railway problems, with different suspension 
and so on. 


Senator Bourget: You have just returned 
from Japan and I think it would be interest- 
ing to hear from you what kind of research 
organization they have there. Are they more 
advanced than we are in Canada? Who sup- 
plies the money? Is it done through govern- 
ment-owned research laboratories, or what- 
ever you call it? 


Mr. Archer: The Japanese National Rail- 
ways is owned by the state of Japan. It has 
huge deficits, although I do not know the 
sums. They have fairly large research facili- 
ties. They do more fundamental research than 
we do. On fatigue work they do the research 
themselves. If we had any fatigue problems 
ourselves we would go to the National 
Research Council. They conduct larger 
research. That also seems to apply somewhat 
to some of the European countries. They do 
all their design work and everything for 
their locomotives, cars and everything else. 
Whereas much of our design work is done by 
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manufacturers on, for instance, as I was say- 
ing, diesels or new cars, they will do their 
own designs themselves. We do some of our 
design by taking some designs, correcting 
them and adapting them to our own 
problems. 


Senator Bourget: Are you aware of what 
kind of organization they have? Are they 
autonomous? Is there a central organization 
in Japan that looks after transportation 
research? 


Mr. Rennie: I can answer that. They com- 
pletely look after their own research within 
their own railway organization. They have 


their own _ special railway transportation 
group for doing that. 

The Chairman: It is limited to the 
railways? 


Mr. Rennie: It is limited to the railways. 


Senator Robichaud: Is it not also a fact that 
they may have more finance and patience 
than we would have? I was a_ passenger 
aboard one of those fast trains. They had a 
six-month trial run over:a distance of about 
250 miles and ran empty trains for the six 
months, on one road only. 


Mr. Archer: I think it took them approxi- 
mately seven years to build this new line and 
build this train and the figure has reached 
over $1 billion for a line which would be 
equivalent to Montreal-Toronto. 


Senator Bourget: How much? 
Mr. Rennie: A billion dollars. 


Senator Cameron: This is the Osaka-Tokyo 
Express? 


Mr. Rennie: Yes. 


Senator Cameron: They have done a mag- 
nificent job for you, of course. 


Senator Grosart: But they are losing 


money. 
Sentor Cameron: Right. 
Senator Grosart: They are almost broke. 


Mr. Archer: They are losing hundreds of 
millions of dollars; they have a huge deficit. 


Senator Bourget: Turning to your research 
staff, Mr. Archer, what is the turnover 
your research staff? 


3 See ee 
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Mr. Archer: Correct me if I am wrong 
here, but I think that when we recruit uni- 
versity recruits, after five or seven years we 
~ have lost about 40 per cent of them. 


Senator Bourget: Where do they go? 


Mr. Archer: They are usually offered other 
' jobs, but sometimes they want to move. It is 
a matter of gaining more experience with 
different companies. 


The Chairman: Would they go to the Unit- 
ed States or to CPR? 


Mr. Archer: To my knowledge they do not 
go to the United States, and I do not think 
they go to CPR. They go to other companies, 
not necessarily railways because much of our 
work can apply in other fields. To our knowl- 
edge they do not go to the States. I know that 
two or three have gone to the Government 
here. 


Senator Bourget: There is no “brain drain” 
to the United States? 


Mr. Archer: Not to our knowledge. 
Senator Bourget: From your branch? 
Mr. Archer: Not from our branch. 


Senator Bourget: Are you also getting to 
work for you some Americans who have 
made special studies in the United States? 
Are you getting some of them? 


Mr. Archer: We could through the AAR. 
We are members of the Associated American 
Railways and if we have specific problems we 
could go and study with them. I might say 
they come to us at times and look at certain 
problems. I think on our staff there is one 
young American. 


Senator Bourget: We know that MIT, for 
instance, is engaged in a great deal of study 
on transportation. Do you send some of your 
researchers or scientists to universities lke 
MIT which is conducting some _ applied 
research in their own laboratories. Are you 
sending some of your scientists? 


Mr. Archer: Usually we have access to the 
work done in the railways in the United 
States. They have quite an open door with us, 
because we are not competitors for their 
traffic. We do have arrangements with rail- 
ways in Europe. For instance, we can send 
someone to British Railways for a month at 
any time to study specific problems, or to the 
French National Railways. We have the Ath- 
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lone Scholarship and we recommend Canadi- 
ans for that, for two years study in England 
at universities and with industry. We usually 
have one or two every year going over there. 
As a matter of fact, we have one who is 
coming back this summer who has just 
finished his Ph.D. 


The Chairman: Are you doing any work on 
hovercraft? 


Mr. Archer: We are not doing any work on 
hovercraft. We are discussing with them. I 
have ridden in hovercraft and a number of 
our people have been on them. In England, 
some of our people on an Athlone Scholarship 
visited the hovercraft factory, and one of our 
vice presidents went to the hovercraft factory 
in England last year. Some experiments in 
testing hovercraft were conducted at Chur- 
chill in winter conditions. We had two people 
there to observe it, to see the operating con- 
ditions and so on. We do not enter that field. 


The Chairman: Do you think there is any 
future for the hovercraft as a means of land 
transportation? 


Mr. Archer: Well, it is an amphibious piece 
of equipment. 


Senator Robichaud: What about the North- 
umberland Strait crossing? 


Mr. Archer: There has been talk about it, 
but that is not our responsibility in a way. 
There is possibly some future for it up north. 
We were looking at various places where we 
could use it. Wherever a river or something 
like that has to be crossed in very bad winter 
conditions it would be useful. Also where it 
would be extremely expensive to build a rail- 


way line. 


The Chairman: You do not think it might 
some day compete with the railways? 


Mr. Archer: We do not see it just now. We 
see the use of faster trains. I do not know the 
exact speed of the hovercraft; I think it is 
about 80 miles an hour maximum speed. It is 
still a fairly heavy vehicle. On the other 
hand, a train like the turbo is good for 125 
miles an hour, and we have got the rail and 
right-of-way already there. 


Senator Bourget: I was reading an article 
on new transportation technology by Howard 
R. Ross, in which it is asserted that air-cush- 
ion trains will reach speeds of between 200 
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and 500 miles per hour. It has not been 
reached yet, but it is coming. MIT is conduct- 
ing research on that too. 


Mr. Archer: Yes, the aero-train that I trav- 
elled on at about 160 miles an hour was a 
French one. They said they had gone up to 
212 miles an hour the week before. We could 
not go faster when I travelled on it because it 
was foggy and they could not apply the 
brakes quickly enough. Apparently there is 
no limit to the speed if you put enough power 
behind it, and you could reach speeds of 200 
to 300 miles an hour. There is also the ques- 
tion of the operating costs involved, which 
would have to be looked at very carefully. 


The Chairman: You speak about the 
research problem which exists in relation to 
soil dynamics and you say on page 4 that you 
spend about $150 million per annum in just 
maintaining your railway right of way. In 
terms of research there do you do your 
research within the CNR on this? 


Mr. Rennie: We do a very limited amount 
of research in soil mechanics, again to solve 
each day to day problems associated with our 
right of way. It has close liaison again with 
the National Research Council that has a divi- 
sion of building research and has quite a 
strong soils mechanics group. There is of 
course a great deal of research in this area 
being done in the United States which we 
will be able to use, but we feel that because 
in Canada, with our climatic conditions and 
particularly because the railways are likely to 
play an expanding role in northern Canada 
where the problems of soils mechanics will be 
certainly quite severe and perhaps unique to 
this country, that again there is a need of 
co-ordination of the work that is going on in 
universities, in the railways and in govern- 
ment to avoid duplication of efforts and to 
decide where we should put our efforts into 
this area. 


The Chairman: Have you been in communi- 
cation or have you been co-operating with the 
Department of Energy, Mines and Resources? 


Mr. Rennie: Through the National Research 
Council. 


The 
method. 


Chairman: That is a round-about 

Mr. Rennie: Most of our dealings in the 
technical field have historically been through 
the National Research Council more than 
through the Department of Energy, Mines and 


Resources. 
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The Chairman: It would seem to me this 
would be a field of research which would fit 
much more the natural vocation of the 
Department of Energy, Mines and Resources 
than NRC. 


Mr. Rennie: I believe the research in the 
NRC has been its association with the con- 
struction industry and that is primarily why 
they have developed that soils research sec- 
tion. As I say, we feel again a need for co- 
ordination and avoidance of duplication of 
work and a need for expanded research in 
this area, particularly for northern Canada. 


Senator Bourget: You are not sure, up to 
now, that the amount of research being made 
on soil mechanics or soil dynamics by the 
National Research Council is sufficient to 
meet your needs or the information due to 
climatic conditions or structure that we have 
to face here in Canada? 


Mr. Rennie: I can say that we felt that 
much is useful, but not all is adaptable, par- 
ticularly to rail operation, because there has 
not been too much, specifically for railway 
right of way or railway roadbeds. It has been 
done in other areas. Although a lot of it you 
can translate it is not strictly applicable for 
railway purposes. 


Senator Grosart: That is what the highway 
people used to say until they discovered 
differently. They used to say exactly the same 
thing, that this soil research was not applica- 
ble to building highways and they found out 
to their sorrow that it was. 


The Chairman: That it was applicable? 
Senator Grosart: Of course it was. 
Mr. Archer: We feel the same way. 


Senator Grosart: They found out it was 
applicable after they built thousands of miles 
of roads that broke up every spring. 


The Chairman: You are not referring to 


Ottawa, because here we break them 
ourselves! 
Senator Cameron: Mr. Chairman, in the 


building of airport runways they have exactly 
the same principle as in the building of high- 
ways and in the building of railroads. The 
Department of Agriculture has had a very 
extensive soil survey program for years. It 
would not go into the detail that you would 
want it to for road loads and so on, but 
certainly they could provide the background 


_ See 
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information on the composition of the soil, 
and that is one of the basic factors you need 
to know. It would seem to me there must be 
some place where these three come together, 
railways, airports and highways because they 
depend on the same _ basic information. 
Apparently there is no direct provision for 
_ co-ordination of these three. 


Senator Grosart: Yet the CNR is in all 
three areas. You are in road transportation, 
rail transportation and air transportation. 


The Chairman: They are not responsible 
for road maintenance. 


Senator Grosart: But they are interested. 
The CNR owns probably the largest trucking 
company in Canada so they have to be 
interested in the roads they are driving on. 


The Chairman: If they start to build the 
roads to maintain or improve them they will 
be in difficulties. 


Senator Grosart: Our witnesses have 
indicated to us that the policy of the railroad 
has been to wait until someone else develops 
something. An automotive company devel- 
oped the diesel and an aircraft company 
developed the turbo and perhaps the road 
people are waiting for the CNR to come along 
and do some road research. 


The Chairman: I think you are a bit unfair 
in your summing up. 


Senator Grosart: I just said perhaps they 
were. I do not think I am being unfair, 
because I was going to mention it. I read this 
amazing statement here in Appendix No. I. 
Whoever put it together is certainly a master 
of the short answer. One of the guideline 
questions asks “What is the relationship 
between the agency’s responsibilities and 
powers and its activities and programs?” The 
answer is “Not applicable’. 


Senator Cameron: There is a lot of that in 
the brief. 


Senator Grosart: The CNR says there is no 
relationship whatsoever between whatever 
responsibilities or powers it may have and its 
Scientific activities and programs. 


Mr. Archer: I would have to see the origi- 
Nal. I do not remember the question; it 
Sounds a little funny. 
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Senator Grosart: You paraphrased the 
question yourself, the relationship between 
the agency, that is the responsibilities and 
powers and its activities and programs, obvi- 
ously scientific activities. The next two an- 
Swers surprised me too, but I will not go into 
them. The next two “Not applicable” answers 
surprised me. You have no major hindrances 
and no major changes in organizational func- 
tions in the next five years. Perhaps it is 
merely the danger of too short an answer. 


The Chairman: I suppose that the brief was 
not written and prepared by an economist! 


Senator Grosart: I merely mention that in 
passing to suggest—I am not trying to be 
unfair. 


Senator Cameron: May I comment on the 
brief in this way, that I think in one way it 
falls far short of what we want in a very 
simple area, that is the numbering of the 
pages. It is very difficult to relate one thing 
back to another. For example, when you get 
to the appendix, the pages are not numbered 
at all and if you want a cross reference, as 
we do in the committee, you have to look all 
over the place; or set up your own numbering 
system, which is what I did. 


Mr. Archer: What numbering is that, sir? 


Senator Cameron: There is no page num- 
bering on the appendices. It is only a small 
point, but in terms of convenience it is rather 
annoying, sometimes. 


Senator Grosart: I think, senator, in 
fairness, I would say this has applied to a 
good many of the briefs and I would be 
inclined to excuse it, in that it did throw 
quite a burden on our witnesses, with the 


guidelines. 


The Chairman: Perhaps you might want to 


revise this before it goes into’ our 
Proceedings. 
Mr. Archer: We could revise those 
questions? 


The Chairman: At least, review them and, 
dependent on your answers, you might have 
to come back. 


Senator Grosart: This is once we will allow 
a major alteration in our Proceedings. 


2958 


The Chairman: Would it be true to say 
that, in so far as your relations with Govern- 
ment research agencies are concerned, up to 
now at least you have communicated only 
with the National Research Council. 


Mr. Rennie: I would say mainly, although 
we have had a large number of communica- 
tions with the Department of Health and Wel- 
fare, and some with the Department of Mines 
on specific problems. 


The Chairman: Yes, for instance with the 
Department of Mines, when you have to build 
a railway as an access service to a mine, of 
course. 


Mr. Rennie: There is a railway committee 
which has a number of subcommittees, and 
there is an associate committee on railway 
problems with the NRC. For instance, there is 
a railway diesel engine located here in 
Ottawa, which we have loaned to the NRC. 


The Chairman: Where it will stay, until it 
is transferred to a museum of some kind? 


Mr. Rennie: I think the engine was for test 
purposes of some kind. It would not be useful 
as a locomotive at any time. 


Senator Bourget: Is there any relation 
between your branch and the telecommunica- 
tions branch of the Department of Transport, 
because you are interested in telecommunica- 
tions? 


Mr. Archer: In telecommunications, we do 
not do any research for them. We do our 
own research. I am sure there is a relation- 
ship, but I cannot tell what relationship exists 
between them and the Department of 
Transport. 


Senator Bourget: You also have a planning 
branch which, I suppose, will look into the 
priorities. How are those priorities established 
for research? 


Mr. Archer: On the urgency of the project, 
and if it is a matter of safety, it has immedi- 
ate priority, and on the benefits that we 
expect to derive from the research we pro- 
ceed with; or it could be, if it is long-term 
research and we get other problems we feel 
are a little more urgent, we can put it aside 
until we feel we can tackle that problem. 


Special Committee 


In the planning branch we look five or six 
years ahead and try to establish what type 
of transportation we should have for the 
markets that we serve—for instance, a solids 
pipeline is one of those. I might point out that, 
all over, we are not doing research in these 
advanced fields of new vehicles. We are not 
manufacturers and we would have a very 
limited market if we had them. Maybe we are 
somewhat comparable to the commercial air 
lines. They don’t do research on jet engines 
and other engines; it is done by manufactur- 
ers who sell them to them, and to that 
extent I think we are somewhat similar to 
them. 


Senator Grosart: They seem to participate 
rather more in the fundamental research. 
Perhaps I am speaking more of the United 
States where the situation is entirely different 
and where they start off with a government 
project for which the government provides 
the money and they all participate. Perhaps it 
is not a fair comparison. 


Mr. Archer: It is rather like the situation 
with the Concorde. I think a lot of people will 
buy the Concorde but they had nothing to do 
with the research. 


The Chairman: You are behaving more as a 
user than in the research field. 


Mr. Archer: As a user, and of course we 
may modify them after we have had experi- 
ence of testing them. 


Senator Cameron: Mr. Budd does your 


work? 


Mr. Archer: Mr. Budd has done much of 


our work. We cannot compete; we are not in 


the same field. 


The Chairman: There has been 
research done by the NRC on a gas turbine 
locomotive system. Is this connected with any 
of your problems? 


Mr. Rennie: No, I believe this has been 
terminated. This was an attempt to apply the 
use of coal as a primary fuel for gas turbines. 
I think it was done by Dean Mordell at Mac- 
donald College in Montreal. However, that 
has been terminated, I believe, because of 
technical problems that they ran into in the 
design of the turbine. 


Senator Bourget: I have a last question and > 
I think it may be unfair. Have you given any — 


thought to the idea of co-ordinating the whole 


some | 
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field of research in Canada either by appoint- 
ing a Minister of Science Policy or other body 
which would supervise and co-ordinate the 
-whole research field in Canada. If you think 
it is an unfair question, don’t answer. 


Mr. Archer: I haven’t given a thought real- 
ly to the question of the appointment of a 
“minister. Any view I would express here 
would be purely personal. 
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The Chairman: Not the result of research. 


Mr. Archer: Not the result of research and 
it would be on the spur of the moment. 


The Chairman: I think this is a good time 
to adjourn, but before doing so I want to 
thank both of you gentlemen very much for 
spending the afternoon with us. 


The committee adjourned. 
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APPENDIX 20 


BRIEF 
TO THE SPECIAL COMMITTEE ON SCIENCE POLICY 
OF THE SENATE OF CANADA 
BY 
THE DEPARTMENT OF RESEARCH AND DEVELOPMENT 
CANADIAN NATIONAL RAILWAYS 


Canadian National Railways is a transportation company 
securely based in science and engineering and Operating as 
a vital element of our commercial and industrial society. 
CN is one of the world's largest transportation organizations. 
In addition to its 25,000 miles of mainline track, which is 
more than any other railway outside of the Soviet Union, it 
Operates a fleet of coastal vessels, trucking subsidiaries, 
telecommunications networks involving telegraph, radio, tele- 
vision and teletype transmissions and a chain of hotels. With 
approximately 85,000 employees, it is the largest corporate 


employer in the country. 


Historically, CN has always been science and research 
oriented. From amalgamation in 1923 to the end of the second 
world war, some form of organized scientific research activity 
was maintained, mainly in the economic research field. With 
the rapid advancement of technology following the war, CN 
substantially expanded its research capabilities in engineering, 
technology and in the physical sciences by the establishment 
of research laboratory facilities, in 1945. During the fifties, 
expansion of R. and D. effort was continued in the economic and 
physical sciences disciplines and new disciplines, particularly 
the operations research group, were added to the R. and D. 
effort. In 1964, the Company, in recognition of the importance 
of research in technology and the natural sciences, constructed 
a new technical research center in Montreal, one of the most 
modern in the transportation field. 

The resources expended for research by CN in the disci- 


plines of interest to the Special Committee represent major 
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expenditures compared to those generally applied to trans- 
portation research in North America. In fact, they are 
among the largest of all expenditures for research among 
North American railroads. 

The above is not intended, however, to imply a satis- 
factory level of research effort in Canada in the transportation 
field. It should be realized that the railways are a strong 
growth industry in Canada as evidenced, in part, by the fact 
that CN alone has expended in excess of three-quarters of a 
billion dollars for new plant and facilities in the past 5 
years. Extensive new line construction is likely to continue, 
particularly in northern Canada. It is also significant that 
transportation services (excluding private automobiles) 
represent approximately 6% of the gross national product and, 
therefore, transportation costs constitute an important portion 
of the physical distribution costs of manufactured goods and 
other commodities in this country. It is obvious that’ research 
which contributes to a reduction in the cost of railway and 
other transportation operations will inevitably be reflected in 
minimum costs of transportation to manufacturers and shippers 
and no elaboration is needed of the beneficial effects of the 
lowest possible costs of transportation in Canada's position 
in the export market place. 

Virtually all of the research conducted by CN in the past, 
with resources available in-house in the Company, has been 
relatively short range applied research and development devoted 
to solving immediate and short term problems and seeking 
innovation in design of equipment and services. CN has, 
however, participated with other transportation organizations 
in much useful work with various Federal agencies, universities 
and scientific institutions, again in mainly short range applied 


research projects, but also to a limited extent on more long 
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range fundamental studies. Outstanding in such work has been 
the programs of engineering studies of the Associate Committee 
On Railway Research of the National Research Council of Canada, 
studies on woodchip pipelines with the Pulp and Paper Research 
Institute of Canada, studies on solids pipelines at the Research 
Council of Alberta, co-operative work on railway materials with 
the Forest Products Research Laboratories and studies of air 
pollution problems and transportation of radioactive materials 
with the Department of National Health and Welfare. 

Since 1967, the passage by Parliament of the Industrial 
Research and Development Incentive Act for promotion of research 
in engineering and natural sciences has provided valuable 
assistance to CN's in-house research efforts in these fields. 
However, because of the importance of transportation to the 
economic and social welfare of Canada, it is considered that 
several significant steps could be taken to enhance research 
in the transportation field, having particular regard to railway 


Operations. Among these are: 


Increased Participation of Universities, Provincial Research 
Councils and Other Research Organizations with Industry in 
Scientific Research in the Transportation Field 


There is no doubt that increased participation of 
Universities, Provincial Research Councils and Research 
Institutes, particularly in long range fundamental studies 
which cannot at present be supported by resources available 
to the industry, would enhance scientific research in the 
transportation field in Canada. Several formats could be 
suggested to obtain such participation. One which appears 
to offer considerable appeal would be the formation of a 
National Transportation Research Council. Such an agency 
would stimulate teaching and research activities in trans- 


portation at Universities, Provincial Research Councils, in 
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industry and in other research bodies and would encourage 
co-ordination of such activities among the groups involved. 
It would seem desirable that to be most effective and to 
avoid duplication of effort Universities, Provincial Research 
Councils, other Research bodies and industry should participate 
in areas of research of their particular expertise and interest, 
rather than attempting to encompass the entire field of trans- 
portation research at one institution. 

CN's research effort has been devoted, naturally, to 
railroad problems or to areas where it has a direct interest 
or influence. Many problems, however, involve intermodal 
activities which lie beyond CN's direct ability to influence 
and require a broader approach than CN can provide by itself 
from its own resources and hope to solve in isolation from 
the transportation industry in general. It is in these areas 
where it is believed:that a National Transportation Research 


> 


Council would play a very significant role. 
Increased Participation of Federal Agencies 
The valuable contribution of various Federal agencies, 
particularly in the areas of engineering and technology and 
the physicai sciences, has already been mentioned. No doubt 
the contribution made by such agencies could be fostered and 
extended under the stimulation of the National Transportation 


Research Council. 


Broadening of the Scope of Federal Assistance to Research in 
Industry 


As mentioned earlier, the industrial research and develop- 
ment incentives of the Department of Industry have and are 
continuing to make an important contribution to CN's efforts 
in research in engineering and the physical sciences. However, 
equally important in an industrial environment are the methods 
and systems and the economic criteria by which technological 


knowledge and advancements are applied to transportation 
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Operations in terms of productivity and minimum costs. It, 
therefore, seems logical that incentives now applied for 
scientific and technological developments should be available 
for operational and economic research on projects which 
support specifically the implementation of technological 


innovation and systems approach. 


Establishment of a National Organization for Research in 
Soils Dynamics 


Maintenance of railway right-of-way constitutes one of 
the largest items of expense in railway operations, amounting 
in CN to some $150,000,000 per annum. Over the years, while 
continual improvements have been made in individual components 
such as ballast, ties, rail and track fastenings, little 
research has been carried out on the total roadbed structure 
as a dynamic system of which soil is a major component. With 
increasing speeds and loads of modern freight movements, there 
is an urgent need of basic research to establish scientific 
criteria for construction and maintenance of the most economic 
railway roadbed. Also, it will be recognized that in a country 
such as Canada with climatic conditions ranging from sub- 
tropical to arctic and with virtually every known type of 
geological and earth structure, roadways are required to be 
constructed and maintained under an extremely wide variety of 
physical conditions. The problems encountered with railway roadbed 
such as frost heaving damage, selection of fills, slope erosion, 
etc. are in most instances common also to highway and airport 
construction and maintenance. 

Because the research involved covers all modes of transport, 
it is believed that it should be undertaken only on a national 
scale with participation by industry and government agencies. 
The returns from research in this area, however, are likely to 
be so large as to have a most significant and beneficial effect 


on the overall economics of transportation in future years. 


2966 


Lis 


Special Committee 


Research in this area would have strongly beneficial 
implications from a national defence viewpoint and would 
serve the country as a whole. 

A preliminary proposal to this effect has already been 
presented by CN and the National Research Council of Canada 
through the Science Secretariat to the Science Council of 


Canada. 
Establishment of a Transportation Research Information Center 
In order to co-ordinate and disseminate information 

generated by scientific research activity, so that results 
of research carried out at home and abroad can be brought 

to bear quickly on railway and other transportation problems, 
a transportation research information center should be 
established, possibly in conjunction with the organization 


suggested in 7. 
Respectfully submitted, 
M. Archer, 


Vice-President, 
Research and Development. 
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APPENDIX TO BRIEF 
TO THE SPECIAL COMMITTEE ON SCIENCE POLICY 
OF THE SENATE OF CANADA 
BY 
THE DEPARTMENT OF RESEARCH AND DEVELOPMENT 
CANADIAN NATIONAL RAILWAYS 


Prepared in accordance with the "Guide for Submission of Briefs 

and Participation in Hearings" - part II, "Specific guidance 

for agencies of the Federal Government." Section numbering and 
lettering correspond to those used in the "Guideline". 
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APPENDIX I 


Organization 


(a) 
(b) 


(c) 


(a) 


(e) 


Organizational Block Diagram (attached as Exhibit 1A). 


Parliamentary reporting channel - CNR reports through the Minister 
of Transport. 


Block diagram indicating organization showing division responsible 
for scientific activities (attached as Exhibit 1B). 


Formal agreements regarding scientific activities between agency and 
organizations outside of Canada including foreign governments or 
their agencies. 

None 


Overseas offices of agency dealing with scientific affairs. 


None 


Organizational Functions 


(a) 


(b) 


(a) 


(e) 


(f) 


(g) 


(h) 


Agency's statutory functions and powers regarding scientific 
activities. 


None 


Organizational policies as a result of (a) that could be considered 
to define agencies "science policy”. 


Not applicable 


Based on (a) and (b), organizations responsibility in relation to 
other federal agencies, industry, educational institutions and 
international representation and the monitoring of scientific 
activities outside of Canada. 


Not applicable 


Process whereby operational effectiveness, duties and goals are 
reviewed or revised. 


Operational effectiveness is assessed by management on the basis 

of innovations created by the group in terms of safety of operations 
and economic benefit to the organization. Duties and goals are 
reviewed and revised depending on changes in demand for research 

by operating groups in the Company. 


Outside studies commissioned (last 5 years) to suggest improvements 
in operating procedures. 


During the period 1962-1965 the Company joined with six other rail- 
roads to sponsor a one-million dollar research study at Battelle 
Memorial Institute, Columbus, Ohio. The purpose was to develop a 
computer simulation of a railroad system. 


Relationship between agency's responsibilities and powers and its 
activities and programs. 


Not applicable 


Major hindrances to the effective performance of functions and the 
honoring of responsibilities and powers. 


Not applicable 


Major changes in organization functions forecast as probable or 
desirable during the next 5 years. 


Not applicable 


2.3 
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Personnel Policies 
(a) Steps taken to identify and hire those members of university 
graduating classes who will be the most effective researchers. 


Recruitment carried out at all major Canadian Universities by 
qualified professional scientists and engineers and personnel 
officers, 


(b) Unique criteria developed (or any research initiated to develop 
criteria) to help identify those who will be creative and effec- 
tive researchers. 


No, but attempts made to recruit in upper 10% of graduating class 
consistent with their interest in research. Also those who have 
demonstrated research abilities, e.g. Athlone scholars are 
actively recruited. 


(c) Steps taken to identify those members of staff with high potential 
as research administrators. 


On job observation, from intra-mural Management Inventory and 
Appraisal Program, intra-mural Management Training Program. 


(d) Distinction made between administrators of research and researchers. 
None 


(e) Policy regarding intra-mural and extra-mural education for staff 
members conducting or administering research. 


Intra-mural staff development programs. Extra-mural financial 
assistance to staff in selected cases. 


Distribution of Activities 


Not applicable; scientific activities are applicable on a total system 
basis applying equally to all sections and regions of Canada. 


Personnel Associated with Scientific Activity 


(a) Current personnel establishment and people on strength by category 
or personnel. 


See Exhbit 2A 


(b) Number of above professional staff devoting most of their time to 
administrative duties. 


Four 


(c) Professional staff associated with scientific activities according 
to degree level. 


See Exhibit 2B 


(d) to (h) inclusive. Total number of professional staff in each degree 
category for each of the years 1962 to 1968, inclusive, and estimates 
for each of the years 1969 to 1973; percentage of turnover of pro- 
fessional staff in the three degree categories for each of the years 
1962 to 1967; percentage of professional personnel who since Ms 
graduation, (i) have been employed in industry at one time, (ii) have 
been on the staff of universities, (iii) provincial departments or 
agencies or (iv) other federal agencies; number of staff in each 
category on education leave; number of university students given 
summer employment in the field of scientific activities for the 
years 1962 to 1967. 


See Exhibit 2C "Professional Staff History”. 
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Exvenditures Associated with Scientific Activities 


(a) 


(bo) 


(c) 


Functions 


All exvenditures associated with scientific activities are on 
(1) intra-mural R&D and (4) testing and standardization. 


Scientific Discipline 
See Exhibit 2 D attached. 


Areas of Apvlication 


All expenditures associated with scientific activities are on (6) 
Transvortation Research. 


Operating and capital funds exnended for the fiscal years 1962 
to 1967 inclusive, 


See Exhibit 2D. 


Estimated onverating and capital expenditures for 1968 and fore- 
casted for the period 1969 to 1973 inclusive. 


See Exhibit 2 E. 


Funds expended to further professional university education of 
staff for each of the fiscal years from 1962 to 1968, inclusive. 


Approximately $10,000 per annum exvended for further professional 
university education of staff. 


> 


Research Policies 


(a) 


Wits concerned with intra-mural research activities. 


(1) Process whereby various types of programmes and projects 
are selected, initiated and monitored. 


Projects are initiated by the various operating departments 
and general management of the Railway and from within the 
R&D group itself. 


(2) Establishment of Priorities between programmes and vrojects. 


Priorities are established by safety of operations con- 
siderations and anticipated economic benefit to the Company, 
both lone and short term. 


(3) Application of methods such as Critical Path Network or 
Programme Evaluation and Review Technique (CPN or PERT) 
to plan and monitor programmes and projects. 


These technioues are used extensively. Recent applications 
of CPM at CN are: 


(i) Planning pick-up and delivery control system in 
Express, 


(441) Relocation and construction of rail lines in the 
Niagara Peninsula required by the construction of 
the new Welland Canal. 


(441) Maintenance of work eauipment and scheduling of 
operations in the St. Henry Shops. 


(4) 


(5) 


(6) 


(7) 


(bo) Unit 
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(iv) Planning of the hump yard and re-layout of the 
Calder Yard in Edmonton. 


(v) Planning of facilities and procedures in the Concord 
Express Terminal (Toronto) for the handling of con- 
tainerized express (CN-Manchester Lines containerization 
project). 


(vi) Management Information Study plans. 


(vii) Renovation of cafe-lounge passenrer cars in Point 
St. Charles car shops. 


(viii) CN Purchasing and Stores non-stock purchases study. 


Use during last five years (and currently) of contracting out 
projects in support of intra-mural programmes. 


No contracts have been undertaken, 


Policies regardine the funding of extra-mural research 
programmes in the universities and industry. 


No specific policies. Ir the few cases over the past years 
where work has been contracted to universities, it has been 
done on the individual needs and merits of a particular 

pro ject. 


Shifting of research resources from one program to another on 
termination of programmes or project. 


This is carried out by considering each case on its individual 
merits considering the particular needs of the Company at any 
given time. 


Transferring of results of intra-mural research to those having 
potential need of them. 


Through the usual channels of 
(a) Publication in technical journal 
(b) Submission of reports 
(c) Presentation of papers at professional 
Society meetings. 


8 exclusively concerned with extra-mural research activities. 


Not applicable, 


2.8 Research Output 


(1) Pate 


nts arising from research activities, number of licenses granted 


ard value of resulting production in Canada and elsewhere. 


As follows: 


Year 


1962 
1963 
1964 
1965 
1966 
1967 


Licenses Value of 
Patents Grant ed Production 
5) Nil - 
1 Nil - 
3 Nil = 
Nil Nil - 
2 1 not known at this date 
4 4 not known at this date 
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(2) 


(3) 


(4) 


(5) 


(6) 


(7) 
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Books or journal articles arising from research activities. 


Avproximately 8 to 10 journal articles on various projects in 
engineering and natural science disciplines are published 
annually. 


Reports issued from unit. 


Approximately 50 major research reports and séveral hundred 
internal reports are issued annually on intra-mural research 
activities, 


Conference or other means used to transfer information regarding 
the results of a project or programme to extra-mural groups. 


Approximately 5 to 10 major technical papers are presented 
annually covering various projects in engineering and natural 
science disciplines at various conferences of technical societies. 


Means of transfer of scientific and technological data obtained 
from countries outside Canada to extra-mural group. 


Through world-wide associations with various Railway, inter- 
national organizations such as the International Union of Railways 
in Europe and the Association of American Railways, means are 
available for transfer of information to and from extra-mural 
groups and Federal Agencies such as the National Research Council. 


Individuals who had the opportunity to train in specialized 
fields while employed with CN and subseouently left and made 
important contributions to their field. 


C™ has the largest transportation research unit. in Canada with 
strong emphasis on technical economic and operational research. 
Many employees, who have undoubtedly benefited from their ex- 
perience in CN, are now occupying senior positions in Canadian 
Industry, universities and federal agencies. 


Research teams that have arisen in this period who have uniaue 
and valued abilities in important fields. 


As follows are examples: 


(a) Electronic research team in the application of 
electronics to Railway technology. 


(o) Vehicle dynamics team in the study of dynamics of 
railroad rolling stock. 


(c) Environmental research team in the application of 
modern environmental control techniques to trans- 
portation of perishable products. 


(d) Protective coatings research team which is outstanding 
in the application of modern coating technology to the 
Railway environment. 


(e) Computer Simulation of Railroad Operations - This team 
was one of the first of its kind in North American rail- 
roading and has pioneered many developments in this 
field. 


(f) CPM Team - This team has done a considerable amount of 
work both in the development and application of CPM 
techniques to a very wide range of problems. Its members 
are frequently called upon to give courses to other 
companies and at universities, 
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(z) Cybernetic Control - This team has been active in 
developing better control systems and is now taking an 
active part in the development of an improved management 
information and control system for the company. 

(h) Industrial Engineering Standards Team - This team has 
specialised in the development and application of pre- 
determined work standards for productivity control 
purposes, 

(4) Research team on Railway costing methods, 


(8) ‘Unique or valuable research tools, facilities or processes 
developed during the period 1962-1967. 


See Exhibit 2 F 
(9) and (10). Impact of scientific activities and research output on 
advancement of scientific knowledge and Canadian economic develop- 
ment. 


See Exhibit 2 F 


2.9 Projects 
(1) Selentific Activities - years 1962 - 1967. 


See "xhibit 2 F 
(2) Significant Completed Projects - 1962-1967. 
See Exhibit 2 F 


2.10 izations not current aged in sciertific activities 


Not annlicable. 
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EXHIBIT 2 F TECHNICAL RESEARCH 


CANADIAN NATIONAL RAILWAYS 
DEPARTMENT OF RESEARCH AND DEVELOPMENT 
RY VEN ELOPMENT 

PROGRAMS OF INDUSTRIAL RESEARCH 


INTRODUCTION 


As outlined in its application for the year 1966, the CNR is a trans- 
portation industry, securely based in science and engineering and operating 
as an important part of the commercial and industrial society of Canada. 
Because of the diversity of its operations, including railway, highway and 
water transportation, as well as hotels and communications, a very wide 
variety of research programs enéompassing virtually all of the fields of 
industrial research activities and the scientific and engineering disciplines 
are undertaken to serve the requirements of such a diverse operation. 


Again as pointed out in the application for 1966, there can be no doubt 
that the research programs of the CN are of benefit directly to the industrial 
and economic welfare of Canada. All programs bear directly on the reduction 
in cost of railway operations. Such reductions are inevitably reflected in 
minimum costs of transportation to manufacturers and shippers. No 
elaboration is needed of the beneficial effects of lowest possible costs of 
transportation in Canada's competitive position in the export market place. 

In addition, as CN is a transportation and not a manufacturing industry and 
as it is the largest industrial consumer of manufactured products in Canada, 
many of the developments of CN technical research are passed on to industry 
in the form of new devices, products, processes and materials which are of 
direct benefit to Canadian industry, both in the domestic and export markets 
and, therefore, of substantial benefit to the economy of Canada. During 1967, 
CN continued its policy of encouraging Canadian industry to manufacture 
devices developed through CN's research. During the year, licenses were 
granted for three devices to two Canadian firms for manufacture and sale of 
the equipment on a world-wide basis. 


SCIENTIFIC RESEARCH AND DEVELOPMENT FACILITIES 


The research facilities of CNR are located on an 8-1/2 acre site at 
3950 Hickmore Avenue, St. Laurent, Quebec. They comprise a main research 
building, approximately 42,000 sq. ft. floor area, an engine and car research 
building, approximately 6,500 sq. ft. floor area and an inclined impact 
track and associated structures. The staff involved in scientific research 
is as detailed in the supporting financial statements and nature of the work 
in progress is as outlined in the attached descriptions of the research 
programs. Major equipment available other than normal research instrumentation 
and apparatus includes a "hot" room area and equipment for research on insulated 
and refrigerated equipment, analog computers for data analyses, a special 
computer for research in random vibrations and power spectral density analysis, 
various dynamometers, transducers and specialized recording equipment for 
dynamic and stress analysis, a wide variety of electronic test equipment for 
electronic research, infra-red spectroscopic equipment, controlled temperature 
and humidity facilities and specialized textile equipment for textile research, 
gas chromatograph equipment, and a fully instrumented test car for over-the- 
road measurements of train dynamics. Also available is a fully equipped mobile 
trailer laboratory for soils research studies and apparatus for direct shear 
measurements of soils. 
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TITLE: 


OBJECTIVE: 


METHOD: 
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DESCRIPTION OF RESEARCH AND DEVELOPMENT PROGRAM 


Metallurgical Research 


To advance metallurgical knowledge of metals and alloys used 
in the industry for the purpose of achieving more efficient 
transportation through superior physical properties in 
locomotive, car and track components. 


By metallurgical research and metallographic studies of 
structures associated with heat treatment, alloys, steel- 
making processes, composition, physical properties and 
services conditions and by analyses of imposed and inherent 
stresses. 


PROGRESS TO DATE: 


The possibility of an augmentation action occurring between 
the inherent vertical stresses and the cementite which has 
been detected near the centre of some welds in rails is being 
explored. 


The cementite is suspected of being associated with a 
segregation of elements near the centre of rails. The probable 
effects of the degree of segregation and of the nature of the 
elements within the segregate on the formation of the free iron 
carbide are being explored. 


The successful conclusion of this research work should have a 
marked effect on the efficiency of train movement over con- 
tinuous rail formed by butt welding standard 39' lengths. 


An exploratory modification in the composition of wrought steel 
car wheel has been made. The performance characteristics of the 
modified steel will be studied and applied to further research 
in the attempt to develop wheels capable of improving trans- 
portation costs. This is a step in the overall research project 
towards radical changes in the metallurgy of wheels to meet the 
increasing demands on the industry. 


Research into the requirements of car bearings has indicated 
that an improvement in performance could be made by increasing 
the iron carbide constituent in the component of the journal 

box that transfers the load to the bearing. A trial number of 
modified components have been applied in service for observation 
and study. 


TITLES OF INTERNAL FORMAL REPORTS 
ISSUED DURING THE PERIOD: 


Metallurgical factors associated with a number of failures of 
welded rail in service. 


Causes of and corrective measures for welding defects in 8" 
high-pressure steam transmission line. 


Establishment of safety limitations and metallurgical procedures 
for the reclamation of freight car side frames and truck bolsters. 
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NAMES AND QUALIFICATIONS 
OF KEY R&D PERSONNEL: 
P.M. Gardiner, B.Sc. (Metallurgical Engineer), University of Toronto 
R.W. West, B.Sc. (Metallurgical Engineer), University of Toronto 


A. Kirkman, B.Sc. (Metallurgical Engineer), Queen's University 
E.D. Burdett, B.Sc. (Metallurgical Engineer), Queen's University 


SOURCE OF FUNDS: 


In House and IRDIA grant. 
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DESCRIPTION OF RESEARCH AND DEVELOPMENT PROGRAM 


TITLE: Chemical Research 


OBJECTIVE: To advance chemical knowledge in the field of materials science; 
to achieve optimum chemical properties of materials and processes 
used in the industry to meet the conditions imposed by a rigorous 
environment and the demand for more efficient transportation. 


METHOD: By performance deficiencies research and chemical developments 
and studies on a wide variety of materials and processes used 
in the industry in the fields of protective coatings, ceramics, 
textiles, elastomeric materials, corrosion, air and water 
pollution, cleaning and sanitary chemicals, wood preservation, 
cellulose, paper products and packaging, etc. 


PROGRESS TO DATE: 


Studies are continuing to develop protective coatings for a 

wide variety of Railway applications, Included in this program 
are coatings for covered hopper cars carrying bulk commodities, 
many of which are highly corrosive in nature, such as the potash 
movements in Western Canada. This research has and will continue 
to develop protective coatings and systems which will adequately 
protect this equipment and provide superiod load release of bulk 
commodities thereby radically reducing cleaning costs. Also 
included are coatings for passenger and freight equipment to 
prolong the life of rolling stock and reduce costs of cleaning 
and maintenance and ultimately transportation costs. Coating 
systems for new high speed ground transportation systems are 
under continuous development. The CN has led and is continuing 
to be a leader in industry in Canada in the economic application 
of protective coatings. 


Research is continuing into new chemical formulations of water 
treatments for air conditioning systems and various steam plant 
installations including small high capacity package boilers. 
Various formulations are being developed and field evaluated 

to reduce maintenance costs by reducing sludge and scale formation 
and prevention of corrosion. 


A development program is continuing to provide new and improved 
formulations for insecticides, sanitary and cleaning chemicals 
designed specifically for the particular railway environment, but 
frequently of interest to the chemical industry in general. 

These include new formations for cleaning exteriors and interiors 
of passenger and freight equipment, including those for new types 

of aluminum sheathed high speed passenger trains, new disinfectants, 
dishwashing chemicals for passenger meal service cars, new 
deodorants for passenger sleeping car equipment, new formulations 
for cleaning highway vehicles, etc. 


Studies are continuing on developing improvements to a wide variety 
of textile materials to meet the requirements of the railway trans- 
portation environment, including railroad and water transport and 
hotels. These include hotel and sleeping car linens, upholstery 
materials, tarpaulins and other load protective coverings, 
employees' uniforms and protective clothing and includes application 
research on most types of new synthetic materials and blends of 
these materials with natural fibres. 
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An important research project on the application as a diesel 

fuel of the primary oil which will be produced from the Athabasca 
tar sands is continuing. The success of this investigation could 
result in a very substantial reduction in locomotive operating 
costs. 


Research on methods of prevention and control of air pollution 

and contamination of natural water supplies from Railway 

facilities is being continued actively, in line with the increasing 
awareness of Government and industry of the necessity of con- 
trolling these forms of pollution. 


Research into the mechanism of depletion of additives in diesel 
lubricating oil and a method of minimizing the effects of additive 
and base oil deterioration on engine life is an important and 
continuing project. Included in this area is research into 
engine lubricating methods of evaluating engine lubricating oils 
which can be related to operating conditions in the field. 


Continuing developments on improvements to a wide variety of 
elastomeric materials used in Railway service, which constitute 
a continuing source of high maintenance costs, are being actively 
progressed. These include seals and gasketing materials for 
locomotives, cars, highway and marine equipment, and air, water, 
steam, fuel and lubricant hose and transfer systems. 


Because of increasing difficulties in obtaining adequate supply 
of solid wood ties in certain areas of Canada, development of 
substitute ties prepared by lamination and gluing of smaller 
wood sections is being actively progressed. This development 
offers the possibility of an incentive to the establishment of 
secondary industries in areas of the country where suitable small 
wood stands are available. Research is also continuing in new 
chemical materials for preservation of wood ties and other timber 
products. 


Investigations of materials and methods of protection of ladings 
in transit are continuing projects designed to avoid losses to 
industry through damage to goods both in the domestic and import 
markets. Research is under way, which will eventually use the 
latest advanced atomic absorption techniques, for analysis of 
diesel crankcase lubricating oils, to develop improved techniques 
of rapidly determining undesirable mechanical conditions in diesel 
engines during periodic inspections of locomotives. This research 
will aid in avoiding catastrophic failures, premature wear, road 
failures and resultant delay of shipments and will substantially 
reduce maintenance costs on the locomotive fleet. 


TITLES OF PAPERS PRESENTED AND INTERNAL 
FORMAL REPORTS ISSUED DURING THE PERIOD: 


"The Development of Special Protective Coating Systems for 
Modern Railway Equipment", B.R. Potts and W.J. Fraser - paper 
presented at the 50th Annual Conference of the Chemical Institute 
of Canada, Toronto, June 7, 1967. 


"Infrared Quantitative Analysis of O0-Phthalic Anhydride 
Content of Unmodified Alkyd Resin Paints", C. Salama and 
R. Dunn - Canadian Spectroscopy, Volume 12, Number 5, 
November 1967, p. 178. 


"Investigation of Compatability of Conventional and 
Semi-Ashless Oils with Respect to Engine Wear", D.R. Jackson, 
Physicist, C.N.R., in conjunction with H.U. Wisniowski, N.R.C., 
Mechanical Engineering Division, Report ME-223, August 1967. 
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"Investigation of Semi-Ashless Lubricating Oils and Additives 

to Diesel Fuel and Lubricating 0i1", D. R. Jackson, Physicist, 
C.N.R., in conjunction with H. U. Wisniowski, N.R.C., Mechanical 
Engineering Division, Report ME-221, March 1967. 


"Prevention of Water Pollution from Railway Facilities". 


"A Spectrographic Sampling Method for Quick Assessment of 
Cylinder and Piston Ring Wear", D. R. Jackson and N. U. 
Wisniowski - ASME Paper 67-RR-5, May 1967. 


"Evolution of Spectroscopic Techniques with Respect to Used 
Lubricating Oils", D. R. Jackson, Spectroscopy Society of Canada, 
November 1967. 


NAMES AND QUALIFICATIONS 
OF KEY R&D PERSONNEL: 


T. J. Delaney, B.Sc. (University of Manitoba) 

B. R. Potts, B.Sc. (McMaster University ) 

D. R. Jackson, B.A.Sc. (University of Toronto) 

M. J. Boulard, B.A., B.Sc. (University of Montreal) 

R. A. Fraser B.Sc. (Mount Allison) 

J. D. Dunn, B.Sc. (McGill University ) 

A. Grant, B.Sc. (University of Latvia) 

J. A. Huns (Mrs.) B.Sc. (McGill University) 

K. 0. Ludwig, Diploma Chemistry (Freidrich Albert University, 
Germany ) 

P. Paley, B.Sc. (Sir George Williams University) 

C. Salama, B.Sc. (Honours) (U.B.C.) 

L. Veldi, B.Sc., M.Sc. (University of Lund - Sweden) 


SOURCE OF FUNDS: 


In House and IRDIA Grant. 
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DESCRIPTION OF RESEARCH AND DEVELOPMENT PROGRAM 


TITLE: Soils Research 


OBJECTIVE: To advance the knowledge of soils mechanics as it relates to 
the industry to achieve the desired properties and performance 
of railway roadbed structures, to withstand the conditions 
imposed by the demand for more efficient transportation through 
higher speeds at greater loads and to reduce the cost of main- 
taining railway right of way. 


METHOD: By performance deficiency research and soils mechanics studies 
of railway roadbed and track structures and by obtaining a 
fundamental understanding of the performance of the roadbed as 
a dynamic system. 


PROGRESS TO DATE: 


Extensive new line construction, particularly in Northern Canada 
has accentuated the need for a variety of soils mechanics projects. 
Studies on the relationship between ballast and subgrade for all 
track conditions to facilitate the design of track support are 
continuing. The effect of varying types of ballast, its thickness 
and density on distribution of load to the sub-grade and techniques 
for evaluating the heaving characteristics of the sub-grade in 
situ are continuing and are most important parts of this research. 


Progress is being made in extensive research under way to develop 
methods of reducing the first heaving of track and associated 
heavy expenditures incurred by this condition. This research 
involves the determination of the optimum application of existing 
knowledge in establishing the benefits of physical vs chemical 
methods of track treatment. 


A study of the causes and means of reducing erosion of slopes on 
railway right of way is continuing. 


The above programs have important implications not only in 
reducing the cost of maintaining railway right of way but also 
for airport and highway construction and maintenance. 


TITLES OF INTERNAL FORMAL REPORTS 
ISSUED DURING THE PERIOD: 


"Research on Track Support - Measurement of Tie Deflections", 
"Salt Treatment to Reduce Shimming on the Kingston Subdivision", 
"A Test to Determine the Effect of Granular Sodium Chloride on 
Track Circuitry". 


NAMES AND QUALIFICATIONS 
OF KEY R&D PERSONNEL 
L. D. Baikie, B.Eng. (Civil), M.Eng. (Civil), Ph.D. (Civil) 
Nova Scotia Technical College F 
C. J. Dalton, Special Training in Soils Mechanics (Englend). 
SOURCE OF FUNDS: 


In House and IRDIA Grant. 
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DESCRIPTION OF RESEARCH AND DEVELOPMENT PROGRAM 


TITLE: Engineering Research 


OBJECTIVE: To carry out basic and applied engineering research in 
virtually all of the engineering disciplines to meet the needs 
of an efficient transportation system and to develop designs, 
systems and hardware to withstand the rigorous environment 
imposed by Canadian operating conditions, increasing speeds 
and heavier loadings and to meet the continually changing needs 
of industry and of a modern transportation system. 


METHOD: By carrying out basic, applied and design research studies in 
the fields of electronic, electrical, mechanical, chemical and 
civil engineering to meet the needs of the Company. 


PROGRESS TO DATE: 


Studies are continuing associated with the ride characteristics 
of freight equipment including fundamental studies associated 
with suspension systems, vibration damping and snubbing devices 
on freight car trucks. These studies, required as a result of 
higher loadings and increased speed of freight equipment, 
involve also the development and application of new measurement 
systems and advanced computer techniques. These continuing 
studies will ultimately provide new suspension systems and/or 
car trucks required for a modern rail transportation system. 


Studies are continuing on the ride characteristics of passenger 
car equipment including the application of the environmental 
sciences to the ride of this equipment and the development of 
new and advanced techniques of measurement and assessment of 
passenger car ride. These studies are associated with present 
and future high speed ground transportation systems such as 

the new turbine powered trains. 


Fundamental studies are continuing associated with the dynamics 
of train action when operating on line or in automated freight 
classification yards including the characteristics of cushioning 
devices and other draft gear which are being applied to improve 
and protect the transportation of goods. 


Extensive research into improved means of measuring the speeds 
of diesel locomotives is continuing and has resulted in the 
development, to date, of very accurate and reliable analog and 
digital speedometers. Patents have been applied for on the 
devices developed to date and the rights to manufacture these 
devices on a world-wide basis have been assigned to a Canadian 
Company . 


A basic research study of the nature of wheel slip on diesel 
locomotives, which results in serious loss of tractive effort 

and costly damage to wheels, rail and electric traction motors, 
has resulted in the development of a very accurate and reliable 
wheel slip detector for which patents are being sought. Research 
into the application of this device, together with a positive 
traction control system to automatically control wheel slip and 
thereby allow the locomotive to operate always at its maximum 
tractive effort, is continuing. 
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Research into the basic techniques for the determination of 
stress in components of track are continuing with the view to 
assessing and improving the performance of track as a dynamic 
system. 


Extensive basic research into weighing of Railway cars in 
motion has resulted in the development of very accurate 
electronic scales, which have been patented and licensed to 
a Canadian firm for manufacture and sale on a world-wide 
basis. Additional forms and modifications of these scales 
are under continuing development and are in the process of, 
or will be, patented and licensed. 


Research into the requirements for the protection of perishable 
products in transit has led to the development of new insulation 
systems and cars, container and highway vehicle designs for 
transporting these products. A new mechanically refrigerated 

car has been developed and an experimental unit designed and 
constructed which is now undergoing service evaluation. Research 
into insulation requirements for heated equipment is underway. 
The experimental car will continue to be used for research into 
improved mechanical refrigeration equipment, into the application 
of cryogenic refrigerants and absorption systems, into new and 
insulation systems and into the application of controlled 
atmospheres for the preservation of perishable products. 


Development of an electronic system to provide improved per- 
formance of the electronically controlled humping operations 
in CN automatic yards is continuing. This system will reduce 
the incidence of overspeed impacts on cars with resulting 
reduction in damage to ladings. A patent application on this 
development is in progress. 


Research into the requirements for new designs of freight 
equipment, multi-purpose cars, insulated and refrigerated 
equipment, cars for unit trains and containers, etc. is being 
progressed. 


Research into measuring techniques and the development of a 
track recorder car to measure such track parameters as 

alighment, gauge, cross-level and surface roughness is continuing 
to facilitate the maintenance of track on the basis of scientific 
standards for track condition and thereby reduce track main- 
tenance costs. 


Research is underway on improving and expanding the methods and 
techniques for automatic testing of locomotives to avoid catas- 
trophic failures, premature wear, road failures and resultant 
delay of shipments en route. This research will substantially 
reduce maintenance costs on the locomotive fleet. The studies 
involve improvements to existing methods and the development of 
new techniques for surveillance of the electrical systems on 
locomotives and the extension of automatic computerized testing 
of various mechanical functions of the diesel engines and involves 
the design of specialized transducers and circuitry for this 
purpose. 


TITLES OF PAPERS PRESENTED AND INTERNAL 
FORMAL REPORTS ISSUED DURING THE PERIOD: 


"Evaluation of Freight Car Cushioning Devices Through Simulation 
of Track Dynamics", J. T. Wilson and J. Thivierge - ASME Paper 
67WALRR-3, August 1967. 


"Canadian Army Vehicle Impact Tests" - Research Report on U. S. 
Army Articulated Carrier XM 571. 
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"A Study of the Vibration at Low Speeds of 100-Ton Hopper 
Cars", July 1967. 


"Vibration of 100-Ton Hopper Cars - Analysis of Results", 
October 1967. 


"Road Test Data, "Barber Oleo" Draft Gears (Three Unit) 
Linton Subdivision", November 1967. 


"Test of Vexilar Impact Recorders", April 1967. 
"Investigation of Ride Characteristics of "633,000 Series" 
Container Cars", July 1967. 


"Railway Refrigeration Research" - series of 15 reports on 
investigations of capacities of CN refrigerated vehicles. 


NAMES AND QUALIFICATIONS 
BF KEY R&D PERSONNEL: 


J. Thivierge, 
G.R. Cass, 


K.A. Henderson, 


F.J. Scott, 
J.T. Wilson, 
J.G. Lamont, 
C.L. St. Louis, 
R.A. Kalita, 


P.P. Berthiaume, 
N. Begin, 

D.I. Yeudall, 
P.P. Marcotte, 
W.J. Scott, 


SOURCE OF FUNDS: 


B.Sc. (Civil Engr. )(Laval University) 

B.Se., M.Se.(Elect.Engr.) (University of New Brunswick) 
D.I.C., Ph.D. (University of London, England) 

B.Sc. (Mech.Engr.) (McGill University) 
D.I.C.(Imperial College, London,England) 

B.Sc., M.Sc.(Structural Engr.) (Queen's University ) 
-Sc.(Mech.Engr.) (Queen's University) 
-Sc.(Mech.Engr.) (McGill University) 
-Sc.(Electronic Engr.) (Ecole Polytechnique) 
-Sc.(Elect. Engr.) (University of Alberta) 
-Sc.(Mech.Engr.) (University of Manitoba) 
-Se.(Elect.Engr.) (Ecole Polytechnique) 
-Sc.(Mech.Engr.) (Laval University) . 

Se.(Sir George Williams University) 
Sc.(Mech.Engr.) (Ecole Polytechnique) 
-Sc.(Elect.Engr.) (McGill University) 
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In House and IRDIA grant. 
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CASE HISTORIES OF COMPLETED PROJECTS 


Research into the weighing of railway cars in motion has resulted 
in the development of very accurate electronic scales, which have 
been patented and licensed to a Canadian firm for manufacture and 
sale on a world-wide basis, The application of the new weighing 
technology has resulted in very substantial economies in Railway 
operations which has had a direct bearing on costs of transportation. 


Research into measuring technioues and development of a track 
recorder car to measure track parameters in facilitating the 
maintenance of track on the basis of scientific standards and 
thereby reducing track maintenance costs. 


Programs for protective coating development and application have 
been successfully carried out for a wide variety of Railway and 
other apvlications, CN has led and is continuing to lead in 
industry in Canada in the economic application of protective 
coatings. 
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EXHIBIT 2 F - OPSRATIONAL RESEARCH 


Major Projects 1962-1967 


(a) Apvlication of digital computers to simulete railroad operations - 
This covers a wide range of computer simulations covering various 
aspects of CN operations, 


(>) Freight Car Distribution - Involved is a very large number of 
individual projects designed to improve the distribution of freight 
cars. ’ 


(c) Management Information Studies - This again covers a wide range of 
individual projects aimed at providing better information to manage- 
ment for control and decision-making. 


(d) Application of CPM Techniques - Since 1964 most major projects in 
the company have been controlled using CPM. A list of current 
projects is shown in Section 2.7 (3). Other major projects have 
been the Saskatoon Redevelopment Project, the Toronto Commuter 
Services GO TRAIN and the CN EXPO Pavilion. 


(e) Implementation of an Inventory Control system in CN stores based on 
modern statistical procedures for controlling the size of inventories. 


(f) Development of improved car control systems - included in this have 
been a large number of individual vrojects covering various aspects 
of car control in industrial vards and terminals and over-the-road. 


Case Histories of Completed Projects 
ale Computer Simulation of Railroad Operations. 


Digital computers have been extensively used to simulate various 
aspects of CN operations, Some of the more successful and useful 
simulations have been - 


(a) Train Performance Calculator - This uses simulation techniques 


(b) 


(c) 


to calculate the minimum running time of any given train on any 
given section of CN track taking account of grade, curvature 

and speed limits, as well as the detailed characteristics of the 
diesel units and cars in the train. The computer can perform 
the calculations at a rate of 20,000 train miles per hour with 
much greater accuracy than is possible by manual methods. The 
TPC is now the basis for determining train schedules and to 
examine the effect of such things as varying the number of 
diesel units and the number of cars on any train. The net result 
has been more realistic train scheduling and more effective use 
of diesel power. In addition there have been many subsidiary 
benefits. 


Single Track Capacity Analyzer - This simulates the two-way 
Operation of trains on a single track line under centralized 
traffic control, The program moves the trains, arranges meets 
and passes and simulates the decision-making processes of the 
train dispatcher. The program is the basis by which all new 
proposals for capital exnenditures in signalling and siding 
extensions are examined. 


SIMTRAC - This is a greatly enlarged version of the STCA. 
SIMTRAC takes advantage of the increase in computer size and 
advances in simulation programming languages to handle stretches 
of line up to 1200 miles (e.g. Toronto to Winnipeg, Winnipeg to 
Edmonton). It allows the railroad to look at long stretches of 
line as a whole instead of examining each subdivision separately. 


2. 


3. 
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(a4) Under development is a simulation model of a railroad network 
which will provide a measure of origin to destination service 
and the congestion in yards and on the line which results from 
any given pattern of train schedules, train connection policies, 
yard resources and demand for transportation service. It will 
allow the railroad to examine the effect of changes in facilities 
and traffic volume on door-to-door service and will be an 
extremely useful aid to transportation planners both for planning 
capital expenditures for plant and for transportation operations 
planning. 


Development and Anplication of CPM Techniaues 


CPM was introduced into the Company in early 1963 and its use has 
expanded rapidly since then. It is now used in all major projects 
including those involving systems and research studies as well as 
the more conmon construction ard development projects. 


CPM in the CN has evolved as a comprehensive and integrated package, 
comprising - 


(a) Development of appropriate computer programs. When the CPM 
program began, the standard library programs available from 
computer manut'acturers were not very suitable for CN purposes 
and a set of computer programs was developed internally. 
These were more efficient and easier to use than the standard 
ones, particularly for project updates. 


(b) An intensive training program in CPM methodology and application. 
To date some 1800 CN project engineers and their staff have been 
trained to use CPM techniques. 


(c) Maintenance of a small central group specialized in CPM techniaues. 
This group provides back-up and consulting services to project 
engineers trained under (bo) and is also responsible for further 
development of CPM techniquest and research. Presently effort is 
concentrated on CPM cost technioues and resource allocation. 


As an example of the use of these techniques, one major project involving 
about $74 million was completed in nearly two years less than originally 
planned with almost no crises, no unforeseen bottlenecks, and with net 
savines of over $3/h million. 


Car Distribution Project 


The objective of this project was to improve the methods by which 
freight cars are distributed, and thereby the utilization of freight 
cars, Serious problems arise because of imbalances between the number 
and type of cars available for loading and the number and type required. 
Car distribution and utilization impinge on every aspect of trans- 
portation operations, and cannot be tackled in entirety as an isolated 
problem. 


Various aspects of the vroblem have been tackled at different times and 
a wide variety of techniques has been used including allocation and 
inventory models, linear programming and queueing theory. Out of these 
have come improvements in organization, information and procedures 
necessary for better control. 


Some of the more significant developments have been - 


(a) Control of specialized cars - Studies and experiments demonstrated 
that both better service to customers and increased car utilization 
could be achieved by restricting the commodities loaded in cars 
and bv the automatic direction of their enpty movements. The 
development of the "yellow door" program for control of newsprint 
cars was so successful that the procedures have now been applied 
to other types of specialized cars. 
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(>) Control of bulk movements of cars - This entailed design of 
an improved information system, establishment of standards for 
car reauirements and development of an organization system to 
match car requirements against car availability. The nroblem 
of car distribution for seasonal bulk movements is particularly 
severe, and creates complex car logistic and inventory control 
situations. The system is at vresent operating on a manual 
basis but is in process of being computerized. 


Management Information Studies 


The information system in the company for the control of traffic 
movements - Traffic Master Plan - was designed with active par- 
ticipation by Research & Development in the planning and design 
stages. It has been constantly upgraded to take advantage of 
developments in computer and communications technology. 


With the advent of third generation computers and corresponding 
developments in communications, an intensive study was begun to 
design a management information amd control system tailored to the 
company's requirements. In addition to the desizn and implemen- 
tation of the computer complex, the study has included the develop- 
ment of systems to use the information for planning, decision-making 
and ouality control. All phases of the vroject have heen CPM'd. 


The project is still proceeding and complete implementation will 
take another three to five years but many of the control elements 
have been designed and tested or are in course of implementation. 
Included is a terminal control system which is in process of 
implementation on a system-wide basis, a quality control system 
now installed in major hump yards and a means of deriving 
origin-to-destination trips in accordance with established standards 
for car moves and service requirements. A pilot test of an on-line 
real-time control system will begin in Montreal terminal area in 
early 1969. The system gives hope of a major advance in management 
information am control, 
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EXHIBIT 2 F - INDUSTRIAL ENCINEERING 


Major Projects 1962-1967 


i. Computerized Name Record System for Coach and Parlor Car Reservations 
at Toronto and Montreal, 


2. Facility and Materials Handling Reouirements for Customer and Catering 
Services for Turbo and Tempo trains at Toronto and Montreal. 


35 Computerized System for vroduction of Passenger Train Statistics, 


4, Maintenance Improvement and Cost Reduction Study at Point St. Charles 
Coach Yard. 


5. Preventive Maintenance of Passenger Cars based on Mileage. 


6. Pick-up and Delivery Control System for Bonaventure Express Terminal 
in Montreal, 


le Layout of Cafe Lounge and Club Diner Meal Service Cars. 


&, Disposable Air Conditioning Filters for Passenger Cars to replace 
washable oil soaked filters, 


9. Use of Composition Brake Shoes for Passeneer Cars. 


Case Histories of Completed Projects 


i Computerized Name Record System for Coach and Parlor Car Reservations 
at Toronto and Montreal 


The introduction on February 1, 1967 of the System-wide Electronic 
Reservation System for Coach and Parlor Car Passengers had vroduced 
in large centres at Montreal and Toronto a major clerical problem 
of maintaining suitable records of names of people who have made 
reservations, their option date for collecting the reservations, 
and details on reservation space, The system reauired additions 
and deletiors of names as reservations were made and picked up, and 
searching of the files for expired ontions. Access to the irfor- 
mation was reouired by up to 15 reservations clerks at one time. 


A system to overcome this problem using a 1401 or 360 IBM computer 
for only 35 minutes each day was designed and installed in Toronto 
and Montreal. New reservations are keypunched during the day and 
processed at night. Revorts are produced of alpvhabetical listines 
of names of people who have outstanding reservations, reservations 
whose option has expired and reservations whose options expire on 
the day of travel. Besides saving in clerical work, the computer 
name record system has enabled reservations not picked up when 
option time has exvired to be auickly returned to the inventory 
space available on the electronic reservation system. 


2p Facility and Material Handling Requirements for Customer and Catering 
Services for Turbo and Tempo Trains at Toronto and Montreal 


Turbo and Tempo Trains were designed to provide a new type of meal 
service similar to that supplied to passengers on aircraft. Meals 
for club passengers were to be preheated in an oven ard served on 
a tray at the passenger's seat. Coach passengers would buy their 
meals at a buffet counter and would be required to carry them back 
to their seats where a small table was provided. 
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Methods, facilities and eauipment were designed for handling carriers 
with food, beverages and other items from the caterers and supvliers 
to the Turbo and Tempotrains. The facilities were designed for 


eventual expansion to include the operations reauired for the passenger 


long distance trains which were also undergoing a change. The Turbo 
and Tempo trains had to be stripped and reloaded in less than 30 
minutes which meant this work had to be carefully planned ard 
co-ordinated with other servicing as cleaning and mechanical inspec- 
tion which was being done at the same time. 


Maintenance Improvement and Cost Reduction Study at Point St, Charles 
Coach Yard. 


This project included the development of engineered time standards 
based on MTM (Methods Time Measurement) and USD (Universal Standard 
Data) and using the standards to plan the work and measure the 
productivity of craftsmen. The project involved 12 analysts and 
one industrial engineer for 15 months for developing standards and 
installing necessary procedures. A complete reorganization of the 
operation was made as a result of this study which considerably 
increased the productivity of workers. Budgets and long-range 
planning now are based on standards that were developed. 
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EXHIBIT 2 F - DEVELOPMENT PLANNING 


ECONOMIC RESEARCH 


Economic research is almost exclusively the domain of the Development 
Planning Branch. The economic research undertaken by that branch falls 
within the areas of macro-economic research, corporate planning research, 
research into new technologies and costing research. 


Economic research in the area of macro-economics is undertaken by the 
Company to support the broad function of corporate revenue forecasting. 
Dealing vrimarily with the industriel demand sectors of the economy, 

the output from the General Economist's staff is utilized primarily as 
input to the Freight Sales Department's revenue forecasts. The output 
from this group, in addition, is used to underlie long-range studies 
within the corporate planning realm. These latter studies are primarily 
dealing with the whole question of corporate acquisition or divestment. 


The second area in which economic research is undertaken is in the area 

of economic analysis of new transportation technologies, such as solids 
pipelines and hovercraft, etc. These studies attempt to provide the 
Company with insight into the economic competitiveness of new technologies, 
vis-a-vis existing modes, primarily from the point of view of initial 
comoetition, but also from the point of view of possible acquisition and 
introduction of the new techniaues. 


The third area of Economic Research undertaken by this branch is in the 
field of costing research. This area of economic research underlies the 
Company's costing procedures which are employed for carload freight 
pricing amd a whole series of contribution analysis in the carload 
freight, passenger and express sectors. 
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Cameron 
Desruisseaux 
Grosart 


MEMBERS OF THE SPECIAL COMMITTEE 
ON 
SCIENCE POLICY 
The Honourable Maurice Lamontagne, Chairman 
The Honourable Donald Cameron, Vice-Chairman , 


The Honourable Senators: 


Hays O’Leary (Carleton) 
Kinnear Phillips (Prince) 
Lamontagne Robichaud 

Lang Sullivan 

Leonard Thompson 
MacKenzie Yuzyk 


Patrick J. Savoie, 
Clerk of the Committee. 


ORDERS OF REFERENCE 


Extract from the Minutes of the Proceedings of the Senate, Tuesday 
September 17th, 1968: 


“The Honourable Senator Lamontagne, P.C., moved, seconded by 
the Honourable Senator Benidickson, P.C.: 

That a Special Committee of the Senate be appointed to consider 
and report on the science policy of the Federal Government with the 
object of appraising its priorities, its budget and its efficiency in the 
light of the experience of other industrialized countries and of the 
requirements of the new scientific age and, without restricting the gen- 
erality of the foregoing, to inquire into and report upon the following: 


(a) recent trends in research and development expenditures in 
Canada as compared with those in other industrialized countries; 
(b) research and development activities carried out by the 


Federal Government in the fields of physical, life and human 
sciences; 


(c) federal assistance to research and development activities 
carried out by individuals, universities, industry and other groups 
in the three scientific fields mentioned above; and 


(d) the broad principles, the long-term financial requirements 
and the structural organization of a dynamic and efficient science 
policy for Canada. 


That the Committee have power to engage the services of such 
counsel, staff and technical advisers as may be necessary for the purpose 
of the inquiry; 


That the Committee have power to send for persons, papers and 
records, to examine witnesses, to report from time to time, to print such 
papers and evidence from day to day as may be ordered by the Com- 
mittee, to sit during sittings and adjournments of the Senate, and to 
adjourn from place to place; 


That the papers and evidence received and taken on the subject 
in the preceding session be referred to the Committee; and 


That the Committee be composed of the Honourable Senators Aird, 
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kinnear, 
Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phillips 
(Prince), Sullivan, Thompson and Yuzyk. 


After debate, and— 
The question being put on the motion, it was— 
Resolved in the affirmative.” 
Extract from the Minutes of the Proceedings of the Senate, Thursday, 
September 19th, 1968: 
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“With leave of the Senate, 

The Honourable Senator Lamontagne, P.C., moved, seconded by the 
Honourable Senator Benidickson, P.C.: an 

That the name of the Honourable Senator Robichaud be substituted 
for that of the Honourable Senator Argue on the list of Senators serving 
on the Special Committee on Science Policy. 


The question being put on the motion, it was— 

Resolved in the affirmative.” 
ROBERT FORTIER 
Clerk of the Senate. 
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MINUTES OF PROCEEDINGS 


THuRSDAY, December 19th, 1968. 


Pursuant to adjournment and notice the Special Committee on Science 
Policy met this day at 3.30 p.m. 


Present: The Honourable Senators Lamontagne (Chairman), Cameron, 
Grosart, Hays, Kinnear, Leonard and Robichaud. (7) 


In attendance: Philip Pocock, Director of Research (Physical Science). 


The following witness was heard: 


CANADIAN TRANSPORT COMMISSION: 
R. R. Cope, Commissioner, Research Division. 
(A curriculum vitae of the witness follows these Minutes.) 


The following is printed as Appendix No. 21: Brief submitted by the 
Canadian Transport Commission. 


At 5.30 p.m. the Committee adjourned to the call of the Chairman. 


ATTEST: 
Patrick J. Savoie, 
Clerk of the Committee. 


20—5 


CURRICULUM VITAE 


Cope R. R. Raymond R. Cope was appointed a member of the Canadian 
Transport Commission on February 15, 1968. Born in New Westminster, B.C. 
on August 21, 1930, Mr. Cope took his public and high school education at 
various schools in the lower mainland area of British Columbia. In 1948, he 
entered the University of British Columbia on a Vancouver Sun Scholarship 
and graduated some five years later in 1953 with a Bachelor of Applied Science 
degree in mechanical engineering. That same year, Mr. Cope joined the Cana- 
dian National Railways in the Research and Development Department. In 1954, 
he was appointed Assistant Supervisory Engineer for C.N. Hotels and he be- 
came Supervisory Engineer there some two years later. In 1960, Mr. Cope 
returned to the Research and Development Department of the Canadian. Na- 
tional where he occupied different posts in the research and planning area 
and was appointed Planning Co-ordinator for the Company in 1961. In 1964, 
Mr. Cope moved to the Department of Transport on loan from the C.N.R. 
and occupied the post of Director of the Railway and Highway Branch of the 
Department. In 1966, Mr. Cope accepted permanent employment with the De- 
partment of Transport as Director, Transportation Policy and Research Branch. 
During the early 1960’s, Mr. Cope studied economics to the post-graduate level 
at Sir George Williams University and McGill University. Mr. Cope’s present 
duties as a Commissioner in the Canadian Transport Commission are to organize 
and direct the development of the facilities and programme of research within 
the broad field of transportation in Canada. Mr. Cope is vice-president of public 
relations for the Transportation Research Forum, a past president of the 
Canadian Transportation Research Forum, and a member of the Engineering 
Institute of Canada. He is married and has three children. 
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THE SENATE 
SPECIAL COMMITTEE ON SCIENCE POLICY 


EVIDENCE 


Ottawa, Thursday, December 19, 1968 


The Special Committee on Science Policy 
met this day at 3.30 p.m. 


Senator Maurice Lamontagne (Chairman) in 
the Chair. 


The Chairman: Honourable Senators, I 
learned this morning that Mr. Pickersgill was 
sick in bed and could not come this afternoon 
to answer our questions. 


I think it would have been undesirable to 
postpone this meéting, because our schedule 
of inquiry after the Christmas holiday is a 
very heavy one and it would have been diffi- 
cult to fit in the representatives of the 
Canadian Transport Commission. 


Mr. R.R. Cope, the Commissioner in charge 
of the Research Division, has agreed to 
appear before us this afternoon. 


We are very grateful to you, Mr. Cope. I 
assume that you will make an opening state- 
ment, and then we will have a discussion 
period. Before I ask you to say these few 
words, I would like on behaif of the Commit- 
tee to tell Mr. Pickersgill that we hope he 
will return to work in perfect condition and 
continue to be as active as he has been over 
the years. 


Senator Grosart: That is saying a lot. 


Mr. R. R. Cope, Commissioner, Research 
Division, Canadian Transport Commission: 
Mr. Chairman, honourable senators, I will 
certainly be glad to convey your words of 
sympathy to Mr. Pickersgill. I hope that he 
will be up and around next week and that we 
will get back to some of the important things 
we have to deal with in the Commission. 


I regret that Mr. Pickersgill cannot be here 
to lead the presentation of the Canadian 
Transport Commission to this Committee on 
the important subject of Science Policy, but 
because of his illness I a mafraid that will not 
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be possible. I am, therefore, pleased to 
represent the Canadian Transport Com- 
mission. 


The Canadian Transport Commission is a 
relatively new agency of government, having 
come into being only a year ago this past 
September. In view of our short history, we 
have not been able to develop any mature 
view as to what the over-all science policy in 
Canada should be, and the submission which 
we have made concentrates on the importance 
which the Commission attaches to research, 
our objectives in this area and our basic 
plans for meeting these objectives. 


Now, the Science Council of Canada ,in its 
Report No. 4, entitled “Towards as National 
Science Policy for Canada,’ has made the 
following comments on transportation, and I 
quote: 

Today transportation research is frag- 
mented. While different groups. are 
involved in the development of specific 
pieces of hardware, few if any are look- 
ing at Canada’s total needs. 

A co-ordinated major program on 
transporattion would aim at developing a 
ratiinal, national system. Setting up such 
a system would involve consideration of 
all of the necessary subsystems, of the 
inter-faces between sub-systems; for 
example, what is the best way of linking 
an interurban passenger airline service 
with an efficient urban transportation 
system? and would consider specific hard- 
ware development where the demands of 
the Canadian situation indicate that such 


is needed. 


We agree that this has been the situation in 
Canada and regrettably so. Parliament, of 
course, has recognized this problem, we sub- 
mit, and has outlined in Section 15 of the 
National Transportation Act a broad and fun- 
damental range of research responsibilities 
for the Canadian Transport Commission in 
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this area. The challenge, of course, is very 
great, but one which the Commission gladly 
accepts. 


The Commission has already adopted a 
substantial program of research which is 
outlined in Exhibit 3 attached to our brief, 
and will be adding to that program from time 
to time. The highest priorities in our program 
have been accorded to those projects which 
are concerned with developing a rational, 
national system of transportation. 


To begin with, we feel that a necessary 
starting point in our research program is to 
develop a good understanding of our present 
transportation system. We are beginning to 
develop economic models of our transporta- 
tion system and its sub-systems. We are tak- 
ing a close look at the statistics and informa- 
tion systems, which today exist in the trans- 
portation area, with the objective of upgrad- 
ing and mechanizing such systems to present- 
day requirements. Research into the costs of 
all systems of transportation and into the 
techniques for forecasting transportation 
demand are fundamental to the over-all pro- 
gram and will receive much attention during 
the early stages of our program. 

Forecasting also implies a knowledge and 
understanding of changes in transportation 
technology and how this will affect the alloca- 
tion of transportation demand. We therefore 
intend to initiate a series of studies concerned 
with evaluating the impact of specific new 
transport technology, such as solids pipelines, 
hovercraft, containerization, air cushion train 
operations, supersonic air transport, and new 
forms of urban transportation systems such as 
the teletrans system, STARRcars, automated 
jitney services, skybus, and other proposals 
of that type. It is entirely likely that we will 
move beyond the paper stage here, and a few 
years from now you will be able to look at 
such things as a solids pipe-line research 
laboratory, a high-speed rail research facility, 
or a test section of an urban transportation 
system from out of tomorrow. Even now we 
are discussing with the National Research 
Council the question of research on air cush- 
ion trains. 

The research emphasis of the Canadian 
Transport Commission will quite naturally be 
directed not so much to the short-or inter- 
mediate-range problems, as to the longer 
range transportation requirements of tomor- 
row and how we can help to ensure that 
transportation systems develop as they must 
to meet future needs. . 
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As is indicated in our brief, the CTC in- 
tends to use a combination of resources in 
carrying out the research program. In addi- 
tion to staff within the Commission, part of 
the program might be undertaken by person- 
nel in other departments or agencies of gov- 
ernment, by consultants, or by universities 
either as part of their academic program or 
as part of specially contracted programs. 


The CTC considers that one of its major 
goals in this area is to encourage universities 
to develop their capacities for transportation 
education and research. In general, up until 
very recently, Canadian universities have 
paid little attention to transportation, with 
the result that today there is a marked short- 
age of senior professional talent in this field 
in Canada, to the detriment of universities, 
industry and government. 


The question of priorities, of course, is of 
much interest, and I should like to point out 
to the Committee that the Commission is 
greatly assisted in this area by an Advisory 
Council on Research, a 15-man consultative 
body which meets with us “quarterly to con- 
sider progress with respect to projects 
already approved and included in the pro- 
gram and to consider possible new projects. 


That completes my opening statement, Mr. 
Chairman; I will be pleased to answer ques- 
tions with respect to this statement or to the 
brief. 


The Chairman: Before I ask Senator Gro- 
sart to initiate the discussion, would you have 
with you the names of the members of the 
Advisory Committee? 


Mr. Cope: Yes, I have a copy of the list of 
names right here. 


The Chairman: Do you think it might be a 
good thing to have these names on the 
record? 


Senator Grosart: Well, if you read them 
now Mr. Chairman, I think it might colour 
our discussion. 


Mr. Cope: In alphabetical order they 
include Dr. D.E. Armstrong of the Financial 
Research Institute of McGill; Professor F.W. 
Anderson of the University of Saskatchewan, 
Regina Campus; Dr. C. L. Barber of the Uni- 
versity of Manitoba; Mr. Fern Dooucet, Vice- 
President, Industry of Cape Breton Develop- 
ment Corporation; Mr. John Eyre, Saguenay 
Shipping; Mr. Jean Granger, Ecole Polytech- 
nique; Professor Trevor Heaver of the Uni- 
versity of British Columbia; Dr. Tillo Kuhn of 


——- 
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York University; Mr. E.H. Laborde, Presi- 
dent, Laborde Petroleum; Monsieur Jean- 
Claude Lessard, President, Quebec-Hydro; 
Mr. E. Moncrieff, Standard Aero Engines, 
Winnipeg; W. J. Rae, Manager, Transporta- 
tion Supply, Lever Brothers Limited; 
Madame Livia Thur, University of Montreal; 
Mrs. Graham Spry, University of Ottawa; and 
Professor A.M. Stevens of the University of 
New Brunswick. 


The Chairman: Thank you very much; I 
think this would be useful for our discussion. 


Senator Grosart: Mr. Chairman, I would 
first of all like to associate myself with your 
remarks about the regrettability of the ab- 
sence of Mr. Pickersgill and Say we hope he 
will be up and around to partake of the 
Christmas cheer with the rest of us. 

We welcome you, Mr. Cope, particularly in 
view of the very important responsibilities 
you have undertaken as outlined in Section 7 
of the Act. Perhaps I should read it into the 
record, for it is short. It is Section 7(4): 


One of the vice-presidents shall, under 
the general directions of the Commission 
be charged with the superintendence of 
the programs of study and _ research 
necessary to achieve the objectives men- 
tioned in section 1 and to the perfor- 
mance by the Commission of its duties 
under section 15. 


I may have a reference later to Section 15. 
In looking over the background of the Com- 
mission, particularly of the Research Depart- 
ment which I presume we can call it, I have 
noted that there has been very little discus- 
sion of the research aspect of the Commis- 
sion’s work. 

It so happens that it is just two years to the 
day that Mr. Pickersgill started to guide the 
Act through the Committee of the Whole in 
the other place, and in discussions that cov- 
ered some hundreds of pages of Hansard 
there is hardly a mention of the research 
function. The same thing applies pretty well 
to Mr. Pickersgill’s appearance before the 


Commons Committee on Transport and 
Communications. 

I suppose we can say this is understandable 
secause politicians are perhaps more 


nterested in the regulatory functions of the 
Commission than in the research. However, 
this seems to me to raise one fundamental 
juestion. 


The Chairman: Do you define yourself as a 
10n-politician? 
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Senator Grosart: I am a non-politician, yes, 
or an apolitician. This does raise the question, 
Mr. Cope, as to whether these two functions 
can be efficiently combined under one politi- 
cal entity. I am sure this question has 
occurred to you, and I would appreciate your 
comment on it. I am not asking for a policy 
comment, but rather a pragmatic comment. 

The question that concerns me arises out of 
the tremendous importance of transportation 
technology research. Your brief makes it 
clear, and the evidence we have had from the 
Department of Transport and Canadian 
National Railways makes it abundantly clear, 
that the deficiency of the past that you speak 
of is a very serious matter, so that the neces- 
sity of an over-all research entity could not 
be more important to Canadian than it is 
today. 

Now, I raise the doubt as to whether this 
over-all function which as your report says 
borders on the social, economic and other 
aspects of life, as to whether a responsibility 
SO great can be discharged within one depart- 
ment of government. May a conflict not arise 
between your responsibility to advise the 
Commission and what some of us see as a 
responsibility for somebody to monitor the 
Commission, in other words to feed in trans- 
portation science input into government deci- 
sion-making at a level above that of the Com- 
mission and even above any one ministry? 
Would you care comment on that possible 
conflict? 


Mr. Cope: Yes. There are several kinds of 
answers I could give to that question, Senator 
Grosart. One answer that occurs to me is that 
this particular problem area is one that was 
carefully considered within the Department 
of Transport prior to submission of the bill to 
Parliament. Much attention was given to the 
strengths and weaknesses of this kind of 
approach. 

We opted in favour of recommending to 
government that they proceed on a basis of 
setting up a two-headed commission, as it 
were, one to look after economic regulation 
and the other to be concerned with research 
on the basis that this seemed to be the best 
answer to the problems facing the country at 
the time. 

The need for research and for continually 
updating our approaches to economic regula- 
tion and policy promotion in the transporta- 
tion field was so great as to necessitate appro- 
priate mechanics within the regulatory body. 
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We were, of course, very concerned with 
the problem of involvement or over-involve- 
ment of research personnel in the economic 
regulatory problem areas of the Commission, 
and vice versa, and have organized the Com- 
mission so as to minimize the problems that 
might follow in that respect. What we have 
tried to do in structuring the group is to 
make it possible to feed back to the research 
group sufficient understanding of the current 
problems so that the group does not become 
ivory towered in its approach, and is aware 
of current problems encountered in licensing 
of operations or in implementing new air 
policies, et cetera and, on the other hand, to 
have a source of expert personnel over a 
broad range of disciplines available to the 
Commission to deal with the complex prob- 
lems they have on the other side. 


Another answer I could give to this ques- 
tion would be that only time will tell. I think 
that ten years from now we can look back 
and reach some view as to whether or not the 
experiment has been successful. As a profes- 
sional I think that it is an experiment, one 
that we think can be made to work, one that 
we are working hard to make work, but in 
the final instance it will be history that will 
record whether or not it has been successful. 


I think that to have taken another approach 
and to have given to the Commission no basic 
research function might have left us with an 
institution that was too much like the past, 
too fragmented in its ability to deal with 
transportation systems, too much inclined to 
the modal approach, to the carrier side of 
things. With the research arm we tend to 
think in terms of transportation systems; we 
tend to think in terms of the transportation 
required by the users and the consumers of 
transportation. I think that had I to do it over 
again, to make recommendations, I would 
still advance this point of view. 

Now, a third answer I might give to this 
question would be that it is my assumption 
that Parliament had considered the problems 
in these areas and had reached a similar ver- 
dict. The bill was considered in both houses 
and was passed. It received royal assent in 
February, 1967, and we look upon that as 
Parliament’s instructions to us. 


Senator Grosart: There is no doubt about 
the third point; on the other hand, we would 
be rather unduly restricted if we did not feel 
we had the right to look beyond the wisdom 
of Parliament in the past. I know you will see 
my concern. It arises, for example, out of 
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reading the proceedings of the Commons 
Transport and Communications Committee 
where immediately Mr. Pickersgill appeared 
Newfoundland descended on him and practi- 
cally the whole inquiry was about the railway 
situation in Newfoundland, which I assure 
you I am not going to ask you to comment on. 


So-that the concern that would be in my 
mind is as to whether the political con- 
troversy that could very well arise over the 
regulatory activities of the Commission might 
tend to detract from the effectiveness, the 
validity and the acceptance of the work of the 
Research Department. 


For example, do you see that department 
as having the right to initiate studies? | 


The Chairman: Do you mean the Depart- 
ment of Transport, or the Research Division? 


Senator Grosari: I am sorry; I should say 
the Research Department, to make it clear. I 
do not believe you have a name for it. 


Mr. Cope: At the time we are referring to 
it as the Research Division of the Canadian 
Transport Commission. 


Senator Grosart: Do you see the Research 
division initiating studies independently of 
the Commission in its other function, or do 
you see it as only making studies on a refer- 
ral basis from the Commission or the Minister 
of Transport? 


Mr. Cope: I can certainly report what the 
situation has been to now—that the research 
program outlined in our brief is largely the 
product of ideas developed within the 
Research Division and those developed within 
the Advisory Council on Research. I would 
say that the bulk of the program represents 
the thinking in these two areas, although 
there have been ideas referred to us from the 
other part of the Commission and from gov- 
ernment as a whole. 

We are receiving suggestions even now 
from other departments of government; I 
think we have something like 72 project 
proposals from departments of government 
that we will consider at our Advisory Coun- 
cil. We will go through this list and see how 
we can combine the research projects into 
perhaps broader research projects that might 
answer more than one person at the same 
time. 

I think that we are going to get ahead very 
nicely. I have had certainly no problem i 
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advancing programs. The Newfoundland con- 
troversy had not affected our work in any 
way at all. 


Senator Grosart: To move on to another 
' subject, I have quite a number of questions 
but I will ask only a few of them as I know 
other members of the Committee have ques- 
tions to ask. We are all very interested, of 
course, in all aspects of transportation, but 
one that has come up frequently is the 
automotive aspect. I know this is a cloudy 
area. Again I do not want to ask you to 
interpret legislation, but my understanding is 
that Part III of the Act has not been 
proclaimed. 


Mr. Cope: That is correct. 


Senator Grosart: Could I ask you then to 
just give us a capsule description of the fed- 
eral authority, the federal jurisdiction that 
will be exercised by the Commission in this 
automotive field? 


Mr. Cope: This, of course, has been consid- 
ered by the highest authorities in the land. In 
1954 the decision of the Privy Council ruled 
that the federal government had the responsi- 
bility and the authority to regulate a federal 
motor vehicle undertaking that dealt with 
_interprovincial motor vehicle traffic. I think 
that the actual wording was that they will 
deal with extra-provincial undertakings in this 
particular area. You get into the complexities 
of the problem where a company is part of 
both, but by and large it divides into inter- 
provincial motor vehicle traffic and intra-pro- 
_vincial motor vehicle traffic. 


Senator Grosart: Again I do not want to get 
into a policy area, but I am thinking of your 
‘research function: Is the situation now that 
provincial bodies are acting as agents of the 
federal government in this area? 


_ Mr. Cope: This has been my understanding 
and I must say this at the outset, that I am 
not a lawyer for the Commission and I really 
‘cannot interpret law but it has been by 
understanding that provincial boards have 
acted as federal agents. 


| The Chairman: They have delegated? 


Mr. Cope: Yes. 


Senator Grosari: Yes; they can delegate 
to an agent, but not to a provincial legisla- 
ture. Have you any projects under way in 
this field in any way relating to the motor 
Vehicle as a carrier? 
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Mr. Cope: I think a number of our projects 
deal with all forms of transportation. We are 
trying to look at transportation systems and 
decide what are the ground rules for deter- 
mining whether a system is economic, 
efficient or adequate. We look at all forms of 
transportation, all combinations. 

We think that if we are going to meet this 
kind of goal that we recognize no jurisdic- 
tional problem area, we research the whole. 


Senator Grosari: This, of course, comes 
around to my original point, whether as a 
division of the Commission acting under a 
federal ministry you can justify doing 
research in this area? You mentioned, for 
example, in your opening remarks the very 
urgent problem of integrating the ground side 
of air transportation. Do you consider that 
you can go into this whole area as it affects 
motor vehicle transportation, or do you see a 
restriction in your relationship to a federal 
department? 


Mr. Cope: Of course we would want to take 
a look at each particular project proposal as 
it came up but I think the over-all thinking 
would be that a national transportation sys- 
tem includes the whole of transportation in 
Canada. 

In so far as our research goes, for example, 
in this review of national transportation sta- 
tistics it would be silly of us to look at statis- 
tics in one area and not at statistics in anoth- 
er. What we are trying to do is produce a 
better understanding of our transportation sys- 
tem. I know of no practical problems that we 
have encountered in this area to this point in 
time. 


The Chairman: I think the research activi- 
ties by themselves have not been divided by 
the Constitution, so that it has always been 
considered by experts in this field that this is 
a joint responsibility. That is why there is a 
lot of research going on within the federal 
government related to fields which are under 
provincial jurisdiction. 


Senator Grosart: There has been some 
objection to that, but I will not pursue it any 
farther. You say in your presentation, Mr. 
Cope, that you are not ready yet to spell out 
the relationship your division may develop 
with other government departments, and so 
on, but you do specifically mention, as you 
did in your opening remarks, the NRC. 
Would you expand a little on the kind of 
relationship? You have already mentioned, 
for example, that some departments have 
asked you to undertake studies. 
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Mr. Cope: Certainly in respect of the 
National Research Council we see them, as I 
say in the brief, as a kind of natural partner. 
We think that where physical research pro- 
grams seem highly desirable and where it 
seems highly desirable to conduct them with- 
in the federal ambit that they are probably 
the group to undertake it. If we were going to 
build solids pipeline facilities in Ottawa, say, 
then I could not see much sense in our at- 
tempting to build them and put them in the 
basement of the ConGill Building, where we 
are located. It would make much greater 
sense to have the National Research Council 
develop these on their grounds on the Mont- 
real Road. 


We think that they can be a mechanical, 
physical arm for us; that we will be continu- 
ally looking over and surveying the transpor- 
tation field to reach views as to what trans- 
portation should be researched and when 
physical trials are called for we will look to 
them to carry them out for us. 


The Chairman: Do you intend to have your 
own labs, for instance? 


Mr. Cope: No sir; we think that this is a 
kind of thing, if labs are required and if it is 
required that they be within the federal 
group, that the National Research Council as 
of now is probably the group to house the 
laboratory facilities. On the other hand, we 
think it is quite compatible with our goals to 
work with universities or other institutes in 
the same way. 


With respect to the other departments of 
the government, I think that each of the 
other departments of government have their 
own particular goals and programs and we 
are interested in designing our programs to 
assist them where there is some common 
interest in our programs. For example, the 
Department of Indian Affairs and Northern 
Development are, of course, always interested 
in transportation development in the north of 
Canada and we talk to each other from time 
to time about programs of research and the 
transportation in the north. I think that we 
have a common interest there; we are 
interested in the adequacy of transportation 
throughout Canada and they are interested in 
transportation, amongst other things, in the 
north of Canada. So I think that we have a 
common denominator there. 


The Department of Transport, of course, is 
a natural ally for us; they have particular 
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operating goals in Canada; they operate 
airports; they operate coast guard services; 
search and rescue; aids to navigation. 


We will have times where there will be 
research programs that we will have a com- 
mon interest in. I can cite one example right 
now: the hovercraft research. The Depart- 
ment of Transport has had an interest in this 
because they have gone and bought a British 
SRN 5 for the coast guard operations and 
they have put it into service in Vancouver. 
We have an interest in this as a possible new 
technology for application in Canada; the 
National Research Council has an interest in 
this; and Energy, Mines and Resources are 
interested in the possibility of using these 
vehicles for testing the water in the Great 
Lakes during the mid-winter when they are 
frozen over and they can run out on the ice 
and drill holes and see how polluted the 
water is at that time of year. 


We have working relationships with a num- 
ber of departments of government and these 
are evolving and becoming a little more solid 
as the days go on. I think that a year from 
now they will all be pretty elear. The area we 
have had to think about the most has been 
our relationship with the Department of 
Transport, because until the coming into 
being of the Canadian Transport Commission 
the department was looked to as a primary 
source of transportation policy advice and for 
research that fell in the transportation area 
that was not covered off in any other way. 


We have been sorting out which area we 
should each become expert in and how we 
could get good feedback between us so that 
we do not miss research that should be 
undertaken and on the other hand we do not 
duplicate research work. 


Senator Grosart: One final question before 
I stop, Mr. Chairman. I notice in looking 
through your estimates that the budget you 
might apply to research is very small at the 
moment. Have you made a projection of the 
kind of budget you see that might be neces- 
sary for your research division? 


Mr. Cope: There again I have two answers 
for this question: We made an early five-year 
forecast that we gave to Treasury Board early 
in the year. I believe we put it together the 
first week that I was on the job, and it was 
fairly modest. I think that it showed our 
budget climbing to about $3 million in 1973. 


Senator Grosart: From about half a million 
this year. 
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Mr. Cope: Yes, about half a million this 
year. During the months that I have been 
with the Canadian Transport Commission I 
have talked about transportation needs with 
the Science Secretariat, Dr. Solandt, with the 
Canadian National Railways, and anybody 
else who had a view on this subject. I have 
come to the view 'that I was very modest 
indeed. I think now that we should be aiming 
at a research program by that same year that 
might range as high as $15 million. Certainly 
if we become involved in demonstration 
projects of any kind we could spend money 
very quickly. I am beginning to think that 
some demonstration projects are pretty much 
in order, and that we shall probably do some- 
thing in that area. 


Senator Grosart: Have you put any tenta- 
tive numbers against the program that you 
have outlined here? 


Mr. Cope: This program? 
Senator Grosart: Yes? 


Mr. Cope: We are currently discussing con- 
tractual arrangements with consultants on a 
number of these and I think that only after 
we have completed this will we have a good 
view, but the program that we have outlined 
here would probably cost in the order of $5 
million to $7 million. 


The Chairman: No, but I thought that you 
were asking in terms of staff? 


Senator Grosari: No, that is another ques- 
tion. The presentation discusses the adequate 
level or the efficiency level of staff, but I will 
leave that for a moment and let somebody 
else have a chance. 


Senator Cameron: To begin with, I think it 
is a healthy sign that the Canadian Transport 
Commission has set up a research unit that 
has a very important role to play. I have one 
concern about it, however, and that is the 
possibility of this becoming an empire within 
the transportation organization. This is a 
natural tendency. I am not imputing motives 
or anything like that, but I think something 
has to be watched. 


In the course of your remarks you men- 
tioned that you should establish a solids pipe- 
line system. I would assume that you would 
do this through the existing agencies. The 
Alberta Research Council has already as far 
as I know done most of the work in this. 
Would it be your thought that by grants, or 
by assistance, or by request, you might ask 
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this to be the agency you would act for your 
Research Department in this particular field, 
or are you thinking that it would be neces- 
sary for you to set up something in addition? 


Mr. Cope: Senator Cameron, I will say this: 
I admire very much the work that the Alber- 
ta Research Council has done in the area of 
research on solids pipelining in the capsules 
area. Of course, capsule pipelining is not the 
only method of moving solids through pipe- 
lines. You can use slurries; you can use can- 
non balls, slugs and paste. There are different 
techniques that you can utilize. 


We have different pockets of interest in this 
in Canada. The University of Toronto has 
said that they have got a number of smart 
people down there that are doing some 
research work, graduate theses, and the like. 
They say that perhaps they are in a good 
position to advance some work on slurry 
pipelining. 

We have not reached a final view on this; 
we are considering the various proposals. 
Again I have in mind the Alberta Research 
Council work on solids pipelining was funded 
through the DAIT programme. I have forgot- 
ten what the initials stand for, but it involved 
collaboration between government and 
industry and the province of Alberta. They 
have completed one phase of research on 
capsule pipelining. The evidence is being con- 
sidered right now by the Department of 
Industry, who were the funding agency of the 
federal government in this area. The Depart- 
ment of Industry will be considering follow- 
up research in this particular area and I do 
not quite know what verdict they may reach 
but, of course, what verdict they do reach 
interests us in the Canadian Transport Com- 
mission very much, because I think that we 
cannot allow solids pipeline research to start 
and stop in Canada; there has to. be some 
managed, funded, organized and co-ordinated 
kind of continuing program. How it should be 
we are not quite sure about. 


The illustration I was using earlier was 
that I considered the National Research Coun- 
cil as a better place to do anything in a 
physical way than ourselves, but I did not 
mean to say that they would be our choice 
over the Alberta Research Council or the 
University of Toronto, or the University of 
Saskatchewan, who have also an interest in 
the area. 


Senator Cameron: The Dominion Coal 


Board has done quite a bit of work in this 
area with regard to the slurry pipeline. I 
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attended a seminar for three days on this 
where they brought in some Belgians and 
French, who apparently have done more than 
anybody else in transporting coal in this way. 
The Alberta Research Council tied into that 
too. 


The impression I came away with was that 
they had quite a few problems to solve before 
this could be done satisfactorily. I am just 
wondering what agencies there are in Canada 
presently competent to do that kind of study, 
or can we draw on the French and Belgian 
experience to save doing over again the work 
they have already done? 


Mr. Cope: Of course it is always highly 
desirable that we do this, and I know that we 
have tried to tap into the work of SOGREAH 
in the past. We talked to the Czechoslovaki- 
ans here a little earlier this year. The Ameri- 
cans, I feel, know as much about the move- 
ment of coal through slurry pipelines as any- 
body. They have had a 108-mile coal line in 
operation down in Cadiz, Ohio, and if I recall 
correctly they are even now building another 
long coal pipeline. The Research Institute at 
the Colorado School of Mines also has a great 
fund of knowledge in this area. 


There are many combinations. What the 
right combination is we are not sure about 
right now, but we are considering it in con- 
junction with the Department of Industry, the 
National Research Council and the Depart- 
ment of Transport, and we hope that we will 
reach conclusions on the subject shortly. 


Senator Cameron: As far as I have been 
able to gather, the American experiment on 
this 108-mile pipeline you referred to is prob- 
ably as successful as any, even more so than 
the French. 


Mr. Cope: Yes. I think that it was success- 
ful to the point where the railroads down 
there put in unit trains and took the business 
away from that coal line again, but I think 
that the economics are turned again in this 
new pipeline that is being built. 


Senator Cameron: In that same area there 
is a school of thought which suggests that 
instead of shipping thousands and millions of 
tons of coal by freight trains, or shipping out 
through a pipeline, that it would be better to 
develop the gases in situ and pipe the gas 
away. I do not know what is being done in 
this country. I believe the Russians have done 
quite a bit of this, but here is something that 
would affect the railways and the pipelines 
and might put them all out of business. 
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Mr. Cope: Yes. There are a number of 
interesting interfaces between the transporta- 
tion system and the energy systems that have 
to be considered. 


Senator Cameron: In your budget, I agree 
that you are very modest in the sum that you 
have projected for 1973. One of the things I 
think that has impressed this Committee has 
been almost the total lack of any centralized 
research in transportation, which is one of 
our biggest industries, representing about 7 
per cent of our GNP, so I think we welcome 
the establishment of the Canadian Transport 
Commission and their setting up a researcn 
arm. In looking through the proposed 
research program, a lot of this I think is 
quite in keeping with what you should be 
doing, that is studying the deep sea merchant 
marine commensurate with Canadian mari- 
time needs; the general economic standards 
and criteria; the feasibility of developing cer- 
tain transportation systems, whether it is eco- 
nomic, efficient, adequate, and so on; the 
development of techniques for forecasting, 
and all that sort of thing, but when you get 
into some of these things involving rather 
large laboratory establishments I am wonder- 
ing if the direction should be to ask the 
National Research Council to do it, or to ask 
any one of a number of universities that 
might do it and they might have to be 
funded? 


Mr. Cope: I think this is entirely sensible. I 
know that if Mr. Pickersgill were here he 
would argue very strongly in favour of that, 
that we are looking for ways to develop 
competence in universities. We cannot help 
but feel that there has been a big problem in 
this area and we are trying now to give the 
universities every opportunity to develop 
their interest in transportation, whether it be 
on the physical side, the economic side, or 
what have you. 


I certainly do not feel that we should build 
any laboratories or any new test facilities 
within government unless it be through the 
National Research Council, but I think that 
we will use every occasion we can to locate 
them in universities. 


We have also had several proposals of this 
kind. For example, I had the Dean of Engi- 
neering of Queens University approach me at 
one time about developing a railway research 
centre at Queens University. This appealed to 
me very much and I told him that if he was 
able to convince the Canadian National and 
the Canadian Pacific that it was a good idea 
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that he would find us easy marks in Ottawa 
for our part, but he has not made much 
success in the first area, I guess. 


Senator Cameron: Another area I think 
that has impressed us is how little has been 
done in universities in this area though. 
Could you answer at the moment how many 

Canadian universities are doing work in the 
transportation field and, if so, in what areas 
of the transportation field? 


Mr. Cope: I think it is all a matter of how 
much work they are doing; I think there are 
rather few doing substantial amounts of 
work; you can count them on a couple of 
hands. 


The University of British Columbia in their 
Business and Commerce Faculties have a pro- 
gram of studies both at the undergraduate 
and graduate level in the economics of trans- 
portation, the business of transportation. The 

University of Manitoba has a developing pro- 
gram in roughly the same areas. In Ontario, 
Waterloo University has an extensive engi- 
neering program that deals in transportation 
engineering. These three universities stand 
out from all others in the amounts of work 
they do. 


Now, I think that you will find that all the 
major universities have little bits ongoing; I 
think the University of McGill has had differ- 
ent people who have had an interest in trans- 
portation and have had something going at 
digerent points in time. 


York University has shown some interest in 
developing a transportation research centre; 
they have not been sure that it should be 
necessarily located there. They suggested 
Ottawa as a first choice. The University of 
New Brunswick has a little interest in trans- 
portation but, by and large, there has not 
been very much work undertaken there. 
There has been an occasional staff member at 
other universities who have had a graduate 
student doing a little bit of work in the trans- 
‘portation area, but I think that the three uni- 
versities I mentioned are the only ones that 
have anything on a large scale. 


The Chairman: What saff have you at the 
present engaged in research? 


Mr. Cope: At the present time there are ten 
‘people on the job, and six people are coming. 


The Chairman: How many of those are 
Canadian born or Canadian trained? 


Mr. Cope: Eight. 
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The Chairman: Out of how many? 
Mr. Cope: Sixteen. 
Senator Grosart: Trained to what level? 


Mr. Cope: I would say that more than half 
of the people we have engaged have two 
degrees; some have received combination 
degrees in economics and engineering, some 
in economics and law. 


The Chairman: And out of those eight, how 
many specialized in the United States, for 
instance, or elsewhere? 


Mr. Cope: Two of the eight Canadians took 
post-graduate work in the United States. 


Senator Grosart: Have we ever qualified 
anybody at the Ph.D. level strictly in trans- 
portation technology? 


Mr. Cope: One gentlemen who is joining us, 
Richard Soberman of the University of Toron- 
to, has taken a Ph.D. at the Massachusetts 
Institute of Technology. Now, you are asking 
if there is anybody who has taken their doc- 
torate in transportation in Canada? 


Senator Grosart: Yes? 
Mr. Cope: I know of no one. 


Senator Cameron: Is it correct that no 
Canadian university at the present time is 
offering either a diploma in transportation 
technology or a degree in it? 


Mr. Cope: In transportation technology? 


Senator Cameron: Or in transportation of 
any kind. 


Mr. Cope: I think that the University of 
Waterloo’s program now provides for doctoral 
students. I do not know that any students 
are following that program, but I think they 
can. The University of British Columbia’s 
program certainly does not; they go to the 
master’s level only. The University of Manito- 
ba, I think it is their intention to go to the 
doctoral level but they are so new as to make 
it unwise at this time. 


Senator Cameron: Some universities think 
they must keep up with the Joneses and they 
have the buckshot approach; they put in their 
calendar a whole raft of things that never 
materialize. This is why I am suspicious that 
this is the case with some of them. 


Mr. Cope: We would weicome any oppor- 
tunity to encourage universities to develop 
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their programs in an intelligent, mature way 
to the doctorate level. 


Senator Grosart: Do you project a crash 
program to make up this almost unbelievable 
deficiency in scholarship in transportation 
technology? I mean a crash program; that is 
the phrase I used. 


The Chairman: In universities. 


Mr. Cope: I think that in recent years we 
have been trying to plant moneys in universi- 
ties wherever we could to get them to deve- 
lop programs but the problem is with the 
management of the moneys. There is a serious 
shortage of university staff with skills in this 
area. There are four or five good teachers in 
Canada and they can get jobs anywhere in 
Canada. This has been the problem—to find 
people that could lead the programs at the 
universities. 


You could find a great number of students 
by providing fellowships and scholarships if 
you had someone to lead the research in the 
programs. 


Senator Cameron: Does it not seem to you 
that you ought to be able to give some lead in 
this respect? For example, the Department of 
Aeronautical Engineering at the University of 
Toronto has a world reputation because it has 
staff in depth. The Montreal Neurological 
Institute is the same, because they have staff 
in depth. In our own province the petroleum 
engineering has staff in depth. 


It seems to me that rather than getting a 
lot of universities involved in this we have 
got to be selective and say this one has the 
facilities, or a limited amount of facilities and 
if these are added to judiciously this will 
specialize in one area and another one in 
another area. We cannot have them all get- 
ting into it. 


Mr. Cope: I agree with you fully on this 
point; perhaps I could reveal a little bit how 
our thinking has been developing. We felt for 
a long time that we have to have pockets of 
excellence or research centres in the universi- 
ties and the problem comes up as to how 
many. 

I know that at one time Mr. Darling and I 
went to a number of universities. We talked 
to them about their interest in transportation 
and all of the universities had no transporta- 
tion program at all. 

We got back to Ottawa and we received 
nice four- and five-page letters in which 
they would say well: “We have not been 
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interested, but we are now. Will you give us 
a quarter of a million dollars to get us 
going?” We had quite innocently created a 
political problem with respect to which uni- 
versities should receive our favour. 


We opted as an interim plan to follow the 
idea that if a university got something going 
on its own, showed some initial momentum, 
we would give them some encouragement. 
The University of Manitoba fell into that cate- 
gory. Now we are inclined to think that per- 
haps we should have as an objective develop- 
ing five pockets or five centres in Canada. 


Senator Cameron: No more? 


Mr. Cope: I do not think we can have very 
much less. We already have one at Manito- 
ba, one at Waterloo that seems to have an 
interest, and one at British Columbia. There 
are two to come. This is a program that the 
Department of Transport and ourselves have 
worked up and we are hoping that it is going 
to be a sensible kind of program. 


Senator Cameron: On that advisory list that 
you read out, how many of those were senior 
people at university level and people at the 
policy formulation level in the universities? 


Mr. Cope: It is hard to pick and choose 
between them; I think that certainly, I know 
that Dr. Barber, who is head of the Depart- 
ment of Economics in Manitoba, would fall 
into that category. 


Senator Cameron: He is vice-president of 
the university now. 


Mr. Cope: Dr. Armstrong is certainly at 
policy level. I know that Tillo Kuhn has been 
very influential at York University. Professor 
Fred Anderson at the University of Saskatch- 
ewan is certainly a world recognized expert 
in the economics of transportation. I think we 
really picked, or developed a list of possible 
candidates that were leaders in the field over- 
all. If I do not pick and choose between them, 
we have nine members of our 15-man council 
from universities. 


Senator Cameron: Some of them are in 
economics though, and rightly so, too. But the 
point I want to emphasize is this, that it is 
important to get university personnel who are 
at the policy formulation level; you have 
them and I just wanted to underline that, 
because these people can be very helpful to 
you and you can be very helpful to them. 


Mr. Cope: Yes, we have found this already. 
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Senator Hayes: I am wondering, Mr. Cope, 
in your program how much study you give 
to duplicate programs which you mentioned 
in your initial statement. How do you handle 
them in the areas of the United States, or 
Belgium, or some of these other countries who 
have quite a bit of expertise in so far as 
certain programs are concerned? How are we 
in Canada going to handle this problem of 
duplication? 


You mentioned that your budget is $3 mil- 
lion, and then you say, well, I should have 
made it $15 million, without really any reason 
to make it $15 million other than you think 
you might be able to do a better job with 
certain programs. Do you have programs in 
mind? 


Mr. Cope: Certainly as to mechanisms for 
drawing on the important research carried 
out in other countries I believe we are 
becoming familiar with more and more ways 
to do this. In the case of the United States we 
have developed a formal approach to them; 
we have already with the government, the 
Department of Transport, formal links with 
them and they have inventoried transporta- 
tion research throughout the United States 
that we can draw through them and a knowl- 
edge of where transportation research work 
has been carried out. 


We also get readings on transportation 
research work that is carried out in other 
nations through media such as the OECD and 
ECMT; also through, strictly bilateral arrange- 
ments with any nation. For example, with 
Czechoslovakia last year; the Czechoslovaki- 
ans were interested in pipelines. We had 
become familiar with their interest in coal 
pipelines and we had to decide how we could 
work together so that we do not duplicate the 
research and can draw knowledge from one 
another in the most intelligent way. 


I do not know that we have a fully devel- 
oped matrix of approaches for this area, but 
we are developing better understandings as 
the years go by. 


Senator Hays: Do you propose to do some 
research in so far as urban transportation is 
concerned, which is one of the great problems 
in transportation? 


Mr. Cope: Yes, our view on urban trans- 
portation is that it is part of the transporta- 
tion system of Canada and that if we are 
attempting to define what an adequate, 
efficient, economic transportation system is 
we cannot exclude it. What our specific initia- 
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tives should be in this area vis-a-vis other 
departments of federal government are under 
review. The Department of Transport has an 
interest in this area; Central Mortgage and 
Housing has an interest in this area; Mr. Hel- 
lyer’s task force has been listening to a num- 
ber of people put forward their views on 
urban living and transportation that might 
give us even further ideas. 


I do not know that we have a fully co- 
ordinated approach in this area yet, nor can 
we sensibly until the report of this task force 
has come forward. 


Senator Hays: I think of some of the coun- 
tries that I have been in; it seems to me that 
in urban transportation probably the best that 
I have ever seen would be in Tokyo, for 
instance, where they move millions of people, 
and they do it in a great hurry. Trains are 
travelling at 140 and 150 miles an hour and 
they brag about a train leaving at 6.10 in 12 
seconds, or something like this, and it does 
this sort of thing. 


Then they have their overhead transporta- 
tion; they do not have the automobile prob- 
lem that we do, but they do move masses of 
people. Now they are getting ready to move 
them from Tokyo out to where they are going 
to hold the Olympic Games. When we were 
applying to have the Olympic Games in 
Canada we were really amateurs when it 
came to moving people. 


How close will you be working with, say 
Japan, in this field of transportation? 


Mr. Cope: Of course we have followed the 
Japanese development of rail technology both 
in the intercity and in the suburban service; 
we have some knowledge of that. 


I really cannot answer you directly as to 
how closely we will work with the Japanese, 
if you mean we, the Canadian Transport 
Commission. If you refer to the federal gov- 
ernment unit who will ultimately have prime 
responsibility in this area, however, I feel 
that they should work very closely with them. 
Of course, the transportation problems in 
Japan are of a different nature then in Cana- 
da. In Tokyo they have something like 11 
million people; we do not have anything like 
that in Canada. We have the problem of mov- 
ing 2% million people in Montreal, I guess, 
and two million people in Toronto. 


Senator Hays: Would they not sort of laugh 
at us for the awkward way in which we do 


“it? 
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Senator Grosart: They have gone broke and 
we have not. 


Mr. Cope: I do not know what the political 
structure in Japan is, but I submit that we 
have to consider that we have different levels 
of government here that have different res- 
ponsibilities in the area and what the federal 
role should be, I do not know that this has 
been fully researched or that there is an 
agreed upon consensus in the area. I recall, 
however, that at the Housing Conference a 
year ago the proposition was put to the 
premiers that perhaps the federal government 
should assume responsibility in transportation 
research in urban areas. 


Whilst this was not fully debated it seemed 
to be accepted, so I think that this was taken 
as some encouragement to develop an interest 
in it in Ottawa and this we have done. What 
specific initiatives, what specific programs 
should be adopted in this area, are yet to be 
thought through. Another aspect of it, of 
course, is the financing; where the money is 
to come from for elaborate systems that will 
move people at the rate and speed that exists 
in Tokyo is an important one. How we 
resolve this I think has yet to be worked out. 


Senator Kinnear: Mr. Chairman, yesterday 
we talked about many of these same subjects, 
so I will refrain from asking questions on 
them. 


Particularly intercity travel, instead of all 
the glamour that we are attaching to the 
great rates of travel in Canada, if we could 
get accommodation for passengers at hours 
that they could be used I would be quite 
happy. 


I wonder if you are only going to research 
into the very highly developed schemes and 
keep them on the main lines or are you ever 
going to’get off the main lines and into some 
of the more heavily populated areas? 


Senator Grosart: Particularly the Niagara 
Peninsula. 


Senator Kinnear: Yes. 


Mr. Cope: We had quite an interesting dis- 
cussion on this point at the last meeting of 
our Advisory Council and we were consider- 
ing what costs we take into account, what 
data we take into account in our analyses. 

I take it that when we deal with inadequa- 
cy of a transportation system we have to 
think in terms of the point that you men- 
tioned, whether the transportation is there at 
the time that people want to travel. I think 
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that we not only want to take into account 
the enjoyment from and the quality of trans- 
portation, but also the impact of the transpor- 
tation system on those who are not eager to 
use it but are affected by it should it happen 
to move by their door for one reason or 
another. Whilst our programs do not explicit- 
ly deal with this point, it is the kind of thing 
that we deal with in meeting our broad trans- 
portation goals. 


Senator Kinnear: They all seem to be so far 
in the future. Here is another question I am 
interested in: It is the study of the differences 
between grain handling transportation’ tech- 
niques of the United States, Australia and 
Canada. This is one of our major businesses; 
what are your conclusions? 


Mr. Cope: This project... 


Senator Kinnear: Do not tell me it is not 
going to start or something. 


Mr. Cope: Yes, I think I should say, that 
we have in recent days decided to broaden 
this particular study to be an over-all trans- 
portation system for grain including the 
movement of grain from the farm to the 
export point. 


Perhaps I should say this, that in the area 
of grain transportation, this has been pretty 
close to the bone in Canada, that the farmers, 
the elevator operators, the railways, the gov- 
ernment, the Board of Grain Commissioners, 
a lot of parties that had an interest in the 
transportation of grain, have looked at the 
transportation from different points of view. 
The railways have tried to move the grain at 
a minimum cost; the elevator operators have 
tried to see that the grain flowed in a way 
that would maximize their net return on an 
elevator operation; the Canadian Wheat 
Board has tried to move grain at times when 
they thought they could sell it and it was the 
most convenient way to meet the Wheat 
Board marketing objectives. 


We have been trying for a long time to find 
a way in which the different parties could 
work together to what you might call opti- 
mize all of the policy objectives of different 
groups. Now, two years ago there came into 
being a grain transportation technical com- 
mittee in Winnipeg that included representa- 
tives from the railways, the Wheat Board, the 


elevator operators, the co-ops, the Board of 


Grain Commissioners. 


They have been working very diligently for 


two years now on promoting a more efficient 
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grain transportation system. They have 
worked on things that have no glamour, but 
are nonetheless important: on their order 
system; on their delivery arrangements; and 
spotting of boxcars. They have made impor- 
tant progress in this area. We think now that 
they have made good progress on the short 
term development aspects of grain transpor- 
tation and it is time to look to what is per- 
haps longer term research to perhaps the 
kind of system that we should be working to, 
a system that will optimize your transporta- 
tion of grain, at the same time meeting your 
marketing objective. This is a longer term 
research project, but it is one that we feel 
that the time is right to act on and one that 
will supersede the specific project that you 
will see on that list. 


Senator Robichaud: Mr. Chairman, I am 
rather hesitant to ask my question, because it 
has to do again with duplication and ques- 
tions on duplication are overlapping; they 
have been referred to by Senator Grosart, 
Senator Cameron and Senator Hays. So may I 
ask it just the same. 


If we look at the organization of the Com- 
mission here, it is responsible to the Minister 
of Transport; on Exhibit 3 you have outlined 
21 different projects or studies which have 
been approved by the Advisory Council on 
Research at their meeting in Ottawa on June 
10th and 11th of this year. Now, if you read 
the list of those projects, Senator Cameron 
has outlined some of them, it appears to me 
that practically everyone of them is either 
looked into or being studied by the Depart- 
ment of Transport. 


Now, you have mentioned that the Trans- 
port Commission is in very close relationship 
with DOT. In order to avoid any overlapping 
or duplication of efforts, is there not a possi- 
bility that the Commission could be assigned 
ail the research for the department? 


Mr. Cope: I think perhaps in respect to the 
program, if I can deal with that to begin 


_ with? 


The Chairman: Or the opposite. 
Senator Robichaud: Or the opposite, so that 


we do not have two similar agencies doing 
_ the same work within the same department. 


Mr. Cope: To begin with, the program of 
research that you see listed here is a program 
of research that was formulated after consul- 
tation with the Advisory Council and at that 


Meeting there were two representatives of the 
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Department of Transport to look through the 
whole of the list to make sure that this did 
not match up. 


Senator Robichaud: This is one way to 
avoid duplication that you have? 


Mr. Cope: That is right; this is a formal 
way, whereby at the Advisory Council meet- 
ings they look at our research programs; we 
do the same with them. 


I might say that fundamentally the problem 
is not perhaps so great. I think that there is 
agreement between the department and the 
Canadian Transport Commission that there 
are certain kinds of research that will only 
fall tc one or the other. The inter-modal 
research, the longer term research are natu- 
rally the kind of research responsibilities of 
the Canadian Transport Commission. There 
are no misunderstandings on this point. The 
research that relates to the operating activi- 
ties of the Department of Transport is clearly 
the kind of research work that the Depart- 
ment of Transport should attack; they are an 
operating department, they have some 17,000 
people concerned with operating something. 
They are operating airports; they are operat- 
ing meteorological services; they are operat- 
ing coast guard systems; they are operating 
telecommunication systems. This is an operat- 
ing department and they have specific operat- 
ing responsibilities and they should and they 
do conduct research in respect to their 
operations. 


So that I think that in over 90 per cer of 
the spectrum it is a fail safe kind of pruce- 
dure—that we are not likely ever to duplicate 
research work in either area. I think that 
perhaps our greater concern is not duplicat- 
ing research; it is doing research. 


The Chairman: Filling the gaps. 


Mr. Cope: That is right; I think that our 
research in transportation is years and years 
behind. I would not be too upset as a taxpay- 
er if suddenly I found some research work 
was being duplicated, it might mean that we 
were at least catching up in some way or 
other. 


Senator Robichaud: I will give you an 
example. Take number 13: 
An analysis of airline pricing for pas- 
senger services within, into and out of 
Canada. 


Now, would all this not be done, say, by 
Air Canada? It seems to me they could not 
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operate efficiently unless they had made this 
kind of study. 


Senator Grosart: They may not be coming 
up with the right answers. 


Mr. Cope: I think that in this particular 
area the goals of Air Canada and the goals of 
the government of Canada might not neces- 
sarily be coincident, just as the goals of 
Canadian National and the goals of the gov- 
ernment of Canada are not necessarily the 
same. Canadian National and Canadian 
Pacific, for example, might want to eliminate 
all their branch lines; they might want to 
move up the rate on Crowsnest grain; they 
might want to abandon passenger services. I 
do not think that in this area the goals of the 
Government are necessarily the same. 

The same thing applies with the airlines; I 
think that Air Canada’s pricing policy might 
not be the kind of pricing policy that the 
government of Canada wants. 


Senator Hays: Mr. Cope, back in 1925 we 
had a chap by the name of Slim Moorehouse 
who drove 36 horses and pulled ten wagons 
hauling 2,200 bushels of grain and he did it 
twice a day. 

You are talking about moving grain; I have 
two tractors on my farm, both of which cost 
over $13,000; they are sitting idle and there is 
nobody that I have been able to get interested 
in putting together cheap wagons where I can 
haul grain instead of a quarter a cent a 
bushel a mile, cutting this down by 300 or 
400 per cent. 

We are taking out railroad lines where we 
could be using these to move grain, and so 
on. There is lots of research that can be done 
on this sort of thing. You know as well as I 
do where you should be moving three or four 
thousand bushels of grain; at the same time 
we could load it on, we do not have to shovel 
it; who would you go to and see somebody 
who would do some research on this? It 
seems to me that you need some farmers in- 
stead of Ph.D.’s to replace some of these 
people. 


Mr. Cope: I think that right now I look to 
the universities in the three western prov- 
inces to initiate or to handle that kind of 
thing. 


Senator Hays: The universities are not hav- 
ing the problems; it is the farmer who is 
having the problems. He knows what kind of 
things can be done and it is very difficult to 
get anybody that is interested to build a 
wagon. 
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You see these trucks that are hauling a 
thousand bushels of grain today cost about 
$18,000 and at the same time we built four- 
wheel drive tractors that travel 15 and 16 
miles and hour that might just as well be 
pulling seven or eight wagons, but we just do 
not have anybody that is doing this sort of 
research, to move this more economically, 
which it is quite possible to do. 


Mr. Cope: Well, I think the idea is a most 
interesting one; what I was saying before is 
that we are right now trying to get the Uni- 
versity of Manitoba working on the problem 
of the short transportation haul of grain. They 
have completed some work on the costs of 
moving grain by rail on the one hand versus 
truck on the other. It may be that they should 
be looking at other possibilities, along the 
lines that you suggest. 


Senator Hays: To replace both? 
Mr. Cope: That is right. 


Senator Hays: Indeed we can replace both; 
we have a machine delivering in any event 
and you cannot deliver all your grain today. 
We deliver our grain at the rate of a bushel 
per acre on a quota basis, so you have these 
machines. The wheat year starts on the 3lst 
of July and we make this delivery; we cannot 
move more than 600,000 bushels, so much a 
month. So when they phone you and say we 
will take another bushel, say you have a fair- 
ly big operation, you have got about 3,000 
bushels to move. Then you start hiring trucks 
and you would have this equipment sitting 
right there. These wagons should not cost 
more than about $300 apiece, and you could 
move the whole thing, but you just cannot get 
people interested; they look right through you 
when you suggest why do you not build some 
of these wagons for us and then we will go to 
the Highways Board to see if we can move it, 
because we can use the same braking and all 
this sort of thing. 


It is the same as moving cattle; the same 
equipment can be used for moving cattle. For 
instance, when I want to move 300 steers I 
have to hire a whole fleet of trucks and I 
could move them myself. Our neighbours can 
get together and we can move one another’s 
grain, but it just looks as though you cannot 
get anybody interested in this sort of 
research, and these are very real things. 


Mr. Cope: You have got me interested as a 
starter; I think that perhaps this is the kind | 
of thing that this long term system study I 
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spoke of a few minutes ago might bring to 
the surface. It may be that if thére are not 
sufficient . entrepreneural initiatives there 
right now that some kind of incentive should 
be developed to bring it along, to encourage 
it. Maybe it is a better way to subsidize this 
to some extent than to underwrite the losses 
or the costs of sustaining some other forms of 
transport that may not be the most efficient. 


The Chairman: I think that Mr. Cope has 
apparently been impressed by your very 
practical suggestion; do you want to pursue 
this any further? 


Senator Hays: I just think that we are not 
talking about millions of dollars; we are talk- 
ing about $10,000, but to the farmer— 


The Chairman: It is too small. 


Senator Hays: But to the farmer, you see 
we have areas now where these can be 
financed through the machinery syndicates 
bill very recently put into effect, but a little 
farmer cannot do this sort of thing. It is just 
possible; it just does not take any time to do 
this sort of research, but then you run into 
several problems. One is that a fellow says I 
do not want ten wagons on the road, but back 
in 1925 we had them. I saw this fellow drive 
horses around the block with 36 teams all by 
himself with a jerk bonnet and 2,000 bushels 
of wheat. At that time they were shovelling it 
by hand and they were hauling it 15 miles 
and they were doing it with horses; there is 
no vehicle today that is hauling as much as 
we were back in 1925. 


Mr. Cope: Well, I will certainly take note 
of your suggestion; it seems eminently inter- 
resting and sensible to me, but I think the 
same kind of problem exists in the container 
field. We do not have Canadians coming for- 
ward, or Americans for that matter, and say- 
ing I want to build and own containers. 
Those who have taken an initiative on own- 
ing containers have been the shipping lines; 
they have had to do this for survival purposes. 
One decided to move ahead and use con- 
tainers for certain ocean traffic and they have 
all had to follow, because there are certain 
economies, certain efficiencies, prevention of 
loss and damage, that has appealed to some 
of their customers, so they have entered it 
in a small way. 


In North America if we were to ever start 
using the container system as opposed to the 


boxcar, or as opposed to the piggyback, for ~ 


the movement of freight generally, you would 
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need millions of containers. It is a huge bus- 
iness, but you find few people coming for- 
ward and saying that is the business they 
want to be in. 


The Chairman: You are aware, I am sure, 
that some people at present are proposing 
that there should be a transportation research 
institute or council. How would this proposal 
fit in with your own exercise? 


Mr. Cope: I am aware of some of the 
suggestions that have come forward in this 
area. Tillo Kuhn at York University has been 
talking of the development of a transportation 
research centre. 


The Chairman: The CNR people yesterday 
proposed that to us also. 


Mr. Cope: Yes; I know they have had that 
on their minds. Going back to the mid-fifties 
I think the Canadian National first started 
talking along those lines. 


I think a problem in this area has been the 
resources that you can devote in the transpor- 
tation area. You just cannot have too many 
centres of excellence; there are just not 
enough trained economists, engineers, sociol- 
ogists or mathematicians to staff up all of the 
areas. I think that this would be a very prac- 
tical problem right now; I think that you 
could say there is much to be said for a 
transportation centre that was independent of 
any authority, that did not look to the Minist- 
er of Transport, that did not look to the 
President of Canadian National or the Presi- 
dent of the Canadian Transport Commission 
and could thus do some independent research. 
I think that this would be very interesting 
and we have tried to look at all the possibili- 
ties and encourage them in some way over 
the years, but there has really been insuffi- 
cient effective initiative in this particular 
area. 


If you can get a little bit of money together 
there has been no personnel to operate it; if 
there were a few personnel that were looking 
for new opportunities, the money was not 
there. These two have never come together. 


Right now I think that there are probably 


‘too few trained people in Canada that could 


be found to make a centre of this kind work. 
I think as an alternative we could promote 
much of this through the Canadian Transport 
Commission, either through grants to univer- 
sities, either in relation to their academic pro- 
grams, on special contracts; we could bring 
university personnel into the Commission for 
a year on a sabbatical; they would go back to 
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the universities and we could get an inter- 
change of ideas working in that way. 


I think there are a number of things that 
we might practically do, but I am certainly 
not against a research centre; I would just 
wonder where the personnel would be found 
COTES 


Senator Grosart: Mr. Cope, I said I would 
refer back to Sections 6 and 7(4) of the Act; 
this is the one that sets up your position as 
vice-president. You do not really need to 
answer this if you do not feel inclined to, but 
I seem to see a limitation, a very serious 
limitation on the research division in the ref- 
erence there to programs of study and 
research necessary to achieve the objectives 
in Section 1. Section I seems to me to com- 
pletely limit research. I will not go into the 
detail of it; I will just leave that as an obser- 
vation. It confines the objectives of the Com- 
mission to certain conditions, which are pret- 
ty limited. To take Section 1 (a), for example, 
it requires the Commission to set up condi- 
tions under which all transport media will 
compete freely. Maybe am independent study 
might say it is a good thing not to have them 
compete freely; the same applies to (a), (b) 
(c) and (d). 


Perhaps I can make this specific by asking 
you this question: Would all your reports be 
made to the minister; if so, will they be pub- 
lic property, will they be available to any- 
body other than the minister, or can the 
minister suppress them if he wishes? 


Mr. Cope: It is our general goal to publish 
all of our research studies and they will be 
available to anybody at any nominal price 
that the Queen’s Printer might set on the 
publication. There may be some studies that 
to not fall into this category, but I would say 
that the vast majority of them will be public 
knowledge. 


On this question of the limitat.ons to the 
work of the research unit I would suggest 
that Section 1 perhaps does not limit our 
research as much as it widens it. It focuses on 
a total transportation system making the best 
use of all available modes of transportation at 
the lowest total cost and that it will be eco- 
nomic, efficient and adequate. It seems to me 
our research to meet these broad criteria is 
very wide. 


In .addition to Section 1, Section 7(4) also 
refers to the... 


Senator Grosart: To Section 15. 
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Mr. Cope: To the performance by the Com- 
mission of its duties under Section 15. 


The Chairman: Section 15 is very wide. 


Senator Grosart: But throughout Section 15 
there is this limitation to report to the minis- 
ter: (a) is report to the minister; (c) is report 
to the minister. We have seen this happen 
before, that this has been used to keep reports 
away from the public and I cannot see 
where if you are required by an act of parlia- 
ment to report to the minister you can pub- 
lish that document without his permission or 
to do what you say you will do, just turn 
them over to the Queen’s Printer and say 
print them, the way the Economic Council 
does. 


This is the point I was raising earlier. 


The Chairman: In so far as the Economic 
Council is concerned, there is specific provi- 
sion in the Act which authorizes the council 
to publish without reporting to the minister. 


Senator Grosart: I think you were very 
wise to write that into the Act, Mr. 
Chairman. 


The Chairman: I did. 


Senator Grosart: Yes. I say you were very 
wise to write that into the Act. It is not 
written in here; that is why I raise this ques- 
tion as to whether this kind of total research, 
independent research that is so desperately 
necessary can be performed under what I say 
are the limitations under the Act. It so often 
happens that an Act like this is written and 
everybody says this is fine, let us get started; 
I do not object to that, but along the way we 
find these acts used more to restrict than to 
expand the authority given under the Act. 


I am not going to ask you to comment, 
because we are really into policy here, unless 
you wish to, but I do not want to pin you 
down to either an interpretation of the Act or 
a policy statement; I just make this as an 
observation. 


Mr. Cope: I think the government through 
its respective ministers of transport in recent 
years have indicated that it was their inten- 
tion to publish reports of the Research Divi- 
sion of the Canadian Transport Commission. 


Senator Grosart: Yes, but take the CN: how 
many times has the CN refused to give infor- 
mation to a parliamentary committee. It hap- 
pened only the other day in a very important 
area where Members of Parliament asked for 
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the balance sheet of the Newfoundland rail- 
way, and the CNR said we will not give it to 
you? 


I would hope that in this case anybody who 
was interested might say we will go to this 
independent Research Division and ask them 
to get the facts for us. Are we going to run 
into the same thing, we can only report to the 
Minister of Transport? This is my concern; I 
wish you well. I hope it works out, but I see 
these dangers. 


Mr. Cope: I understand your point; I can 
comment no further. 


Senator Grosart: No, I do not want you to. 


The Chairman: Are there any other ques- 
tions? It seems to me that the Commission 
will have perhaps a lot of problems and 
potential conflicts with the Department of 
Transport when you look at all these duties 
which are defined in Section 15 of the Act. 
Section (a), for instance, says “inquire into 
and report to the minister upon measures to 
assist in a sound economic development of the 
various modes of transport over which parlia- 
ment has jurisdiction.” 


Surely the people in the Department of 
Transport, if they are to do something, ought 
to do this, but again I suppose that this is an 
unfair comment at this stage to make to you, 
because you are not responsible for the Act. 


Mr. Cope: I will go back to the earlier 
point though. It seems to me clear that any 
wise operator of any business has to under- 
take research in respect of his business. The 
Department of Transport is in the business of 
building and operating airports. 


The Chairman: And advising the minister 
on transportation policy, I presume. 


Senator Grosart: Who is going to say that 
they made a mess of X airport? 


Senator Robichaud: Put on the wrong sur- 
facing, for example, as they have done in 
many cases. 


Senator Grosart: I will not go into details, 
but who is going to tell us that the policy of 
building this airport here, or the Montreal 
airport without a level escalator was wrong? 


Mr. Cope: I think that the focus of the 
Commission will be on making recommenda- 
tions to see that that kind of problem does 
not recur. 
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Senator Grosart: May I just for the record 
say that I was not making a categorical state- 
ment that the policy in these airports was 
wrong; what I meant was if it was wrong. I 
was not saying it was; I am not making any 
comment on it. 


Mr. Cope: I do not know that I should 
comment any further on that, because it is a 
very difficult one to deal with. I do not know 
that it would be a good idea for the Canadian 
Transport Commission to come along and say 
the National Harbours Board was wrong 
here, the Department of Transport was wrong 
in any of their planning. I think that a much 
better focus would be for us to suggest to 
these other agencies where we think that they 
can improve tomorrow. I think that this 
makes good sense. 


Senator Cameron: You cannot undo what 
has been done. 


The Chairman: We are told by several peo- 
ple that research should be undertaken as 
close as possible to where the policy decisions 
have to be made, and here we have an 
example of a huge program of research in the 
field of transportation getting away from the 
department and going into a Commission, the 
main function of which is regulation. It seems 
to me a little bit awkward in the family of 
research agencies within the federal 
Government. 


Mr. Cope: We in the Commission tend to 
think of our responsibilities as extending to 
economic regulation, to policy formulation 
and advice and research to underpin either of 
these. I do not feel that the Department of 
Transport is the sole source of transportation 
policy advice to the minister. I think any 
minister is going to turn to all his advisers; 
he is going to turn to the Chairman of the 
National Harbours Board; the President of 
the St. Lawrence Seaway; the Président of 
the Canadian National. All of these are policy 
advisers to the minister. 


I think that it is certainly a convenient 
arrangement for the Canadian Transport 
Commission to pull together policy recom- 
mendations that flow right out of the research 
program that we have carried out. 


Senator Grosarit: I fully agree with you, 
Mr. Cope, that there is a very important func- 
tion facing the Commission and the Depart- 
ment of Transport. There is no question 
about it, but the doubt in my mind is as to 
whether in fulfilling that function you can 
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fulfil the larger function of making an 
independent, impartial assessment of trans- 
portation policy and technology as it devel- 
ops. That is the nub of my doubt. 


The Chairman: When we look at the future 
plans for research in the Department of 
Transport and in the CNR, for instance, as 
compared with yours, it seems to me that you 
are getting ready now to become the real 
centre of research in the field of transporta- 
tion in Canada in so far as at least the federal 
Government is concerned. 


Mr. Cope: Yes sir; we feel that in doing so 
we are carrying out Parliament’s instructions. 


Senator Grosart: There is no doubt about 
that, if Parliament’s instructions were wise. 


The Chairman: We are just a little bit wor- 
ried if Parliament was wise, the Queen can 
do no wrong. 

I am quite sure that this line of questioning 
though is very unfair to our witness and I 
think would be unfair also even if Mr. Pick- 
ersgill were here. 
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Mr. Cope: I think we would get much more 
interesting answers where he here. 


Senator Grosart: I am not so sure of that. I 
must compliment Mr. Cope; I think his an- 
swers have been excellent and, under the cir- 
cumstances, very adequate. 


The Chairman: On this very nice note from 
Senator Grosart, I think we might adjourn. 
We certainly want to thank you very much 
for spending this time with us. Perhaps when 
the President of the Commission reads the 
evidence he may express the wish to appear 
before us and answer some of these “unfair” 
questions—so we will perhaps hear from him. 
I am sure that if he expresses the desire to 
appear before this Committee he will be most 
welcome. 


Senator Cameron: I think we shoud have 
him, Mr. Chairman; this is no reflection on 
Mr. Cope, but I think that there are quite a 
few things that we have not touched. 


The Committee adjourned. 
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Submitted by: 


Hon. J.W. Pickersgill, 
President, 
Canadian Transport Commission. 


Mr. R.R. Cone, 
Commissioner, Research Division, 
Canadian Transport Commission. 


ConGill Building, 
275 Slater Street, 
Ottawa 4, Ontario. 


October 22, 1968. 
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BRIEF OF THE CANADIAN TRANSPORT COMMISSION 
TO THE SPECIAL SENATE COMMITTEE ON SCIENCE POLICY 


ORGANIZATION 

Exhibit No. 1 outlines the general organization of 
the Canadian Transport Commission. As can be noted, the 
Commission is organized to discharge two basic functions: 
the economic regulation of the transportation industry: and 
the undertaking and administration of the broad programme 
of research necessary to the maintenance of sound transporta- 
tion policies and to the effective allocation of federal 
investment funds on transportation facilities. 

The economic regulatory responsibilities of the 
Canadian Transport Commission are carried out throurh five 
committees under the general superintendence of one 
Vice-President. It might be noted here that fifteen of 
the Commission's seventeen Commissioners are primarily . 
concerned with tasks in that area and function in a ouasi- 
Judicial cavacity. 

The Research Division, under the superintendence of 
the other Vice-President, administers the research programme. 
This Commissioner has no judicial powers and is not involved 
in the economic regulatory work of the Commission. 

There are a large number of varties who influence the 
size, shape, and scope of the research programme. 

Included is the Minister of Transvort, various departments 
and agencies of the federal government including, in 
particular, the Department of Transport and the National 
Research Council, and, of course, the Canadian Transvort 
Commission, especially the Research Division, which is 
assisted by an Advisory Council on Research--a fifteen- 
man body of Canadians from non-government and non- 


transportation sectors of our society. 
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The President, as chief executive officer of 
the Commission, has responsibilities which extend 
over both economic regulation and research programs. 
On economic regulatory matters, the Commission acts 
in a quasi-judicial capacity independently of the 
government. On research and policy ouestions, the 
Commission generally acts as the advisor of the 
Minister of Transport or of the government. The 
Minister, himself, becomes involved in regulation 
only when appeals from decisions of the Canadian 
Transport Commission relating to certain types of 
licences or certificates are made to him, or when 
petitions are made to the Governor in Council for 
varying or rescinding orders, decisions, rules or 


regulations of the Commission. 


ORGANIZATIONAL FUNCTIONS 


The statutory functions of the Canadian Transport 
Commission as they concern scientific activities are set 
out in Section 15 of the National Transportation Act of 


1967. This is reproduced here as Fxhibit No. II. 


The Canadian Transport Commission came into being 
in September 1967, and is, therefore, relatively new. 
The Research Division is even newer, the first appointment 
having been made in February 1968. Initial activity 
within the Research Division has been concerned with 
development of a programme and with the recruitment of 
professional staff to manage parts of the programme. 
Since September 1, five professionals have commenced work. 
Seven other professionals, all senior, have accepted 
positions and will be reporting at different dates up to 
February 1, 1969. It is planned to develop the Research 
Division to its full size of about forty professionals 


within the next thirty months. 


Because of the newness of the Canadian Transport 
Commission to the area of scientific research, it is not 


possible to describe relationships with other government 
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bodies nor to give an historical account of the Canadian 
Transport Commission's research activities. A brief 
outline of the philosophy which will govern the develop- 
ment of the C.T.C. in this area, however, may be helpful. 

Parliament has charged the Canadian Transport 
Commission with the responsibility for developing a strong 
research establishment to underpin the development of 
broad and consistent national transportation policies 
which will support the attainment of an economic, efficient, 
and adequate transportation system making the best use 
of all available modes of transportation at the lowest 
total cost. These goals require judgements not only in 
the scientific field, but economic, political and social 
judgements as well. The C.T.C.'s approach to the development 
of a research capability has, therefore, been predicated 
on the need to achieve an inter-disciplinary analysis of, 
problems. The Research Division of the C.T.C. itself will 
thus be made up of economists, statisticians, seographers, 
physicists, mathematicians, engineers, and general arts 
graduates as well. 

The passenger and freight transvortation system of 
this country is both large and complex. It embraces a 
number of important sub-systems such as urban and inter-urban 
transportation systems, is made up of both publicly-owned and 
privately-owned components, and includes many different 
modes of transport such as airlines, railways, pipelines, 
motor carriers, motor coaches, automobiles, ships, submarines, 
air cushion vehicles, and conveyor systems. A federal 
programme of transportation research must, therefore, have 


breadth as well as depth. 


ere 


var 


els 
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The research responsibilities of the Canadian 
Transport Commission will range from general economic or 
fundamental policy research to project research, both 
economic and technical. There is a variety of ways in 
which the C.T.C. might handle this programme but it 
will include combinations of in-house research, 
research undertaken by other departments and agencies of 
government, research undertaken by consultants and 
directed by the C.T.C. or other governmental agencies, 
research work undertaken within the universities as part of 
their academic programme, research work undertaken within 
the universities as special contract programmes, and 
research work undertaken by other transportation institutes 
of one kind or another. 

Planning of the Research Division of the Canadian 
Transport Commission has attempted to take into account 
both the achievement of a desirable balance as between 
research work carried out "inside" and "outside" of the 
Commission, and the need to attain a critical "threshold 
of size" below which research efforts are usually so 
scattered and sporadic as to be unsuccessful. The basic 
research team of the Commission must, as suggested before, 
provide the inter-disciplinary dialogue earlier outlined 
in respect of a great number of transvortation problems 
such as surface and sub-surface transportation in the 
far north, the development of large-scale interrated 
bulk transportation terminals, urban transportation planning 
and development, high-speed intercity passenger transportation, 
the horizontal or vertical integration of one transvort 


company within the overations of another, the application 
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of the linear induction motor to new vehicles of transnorta- 
tion, waterway creation and expansion, airport location, 
the development of harbours for large bulk carriers, and 
modern theories on transnortation pricine and rerulation. to 
name a few. It is believed that the critical threshold for 
the Commission's Research unit is of the order of 20 - 25 
professionals. Below this size, there will] be no hove 
of providing a continuity and consistency of effort to the 
many research problems facing the Commission. Research 
resources would be allocated wherever they were felt to he 
most needed, leaving a kind of vacuum in the area just 
vacated by the reallocated research resources. It is 
interesting to note that successful transnortation consultine 
companies have recopnized the fundamental truth involved 
here. It is not uncommon for a consulting comnanyv on a 
single large scale nroject, such as the study of the nee to 
extend the Welland Canal, to involve 19 or 15 nrofessitonals 
to a greater or lesser derree. It is summested that a 
number of transnortation studies undertaken in the last 
ten year period have been awarded to transnortation 
consultants merely because of their canacity to marshal the 
varied analytical skills required in a large scale nroject. 
A major foal of the Canadian Transvort Commission 
is to encourace universities to exnand their nrorrammes of 
transvortation education and transnortation research. 
Until the last few years, there has heen verv little 
attention paid in Canadian universities to studies in 
transportation, particularly with respect to transnortation 
economics. As a result, there has been a marked lack of 


transvortation educators and researchers in Canada. 


14. 


15. 
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The C.T.C., for example, has had to look outside Canada 

for a large number of its senior research personnel. 
Transportation education and research programmes which 

have been started within the past few years in Canada, 
properly encouraged, will help to eliminate the deficiencies 
mentioned. The C.T.C. intends, therefore, to provide 
financial support for research fellowships for post graduate 
studies, financial assistance to university staff in 
undertaking transportation research work, and to enter 

into contractual arrangements with universities for 

specific research work where mutually agreeable. 

The Canadian Transport Commission also intends to 
utilize consultants and, in fact, to encourage the 
development in Canada of the same kind of inter-disciplinary 
competence among transportation consultants as is planned 
for the Research Division itself. Too often, it is 
necessary to look outside of Canada for such competence 
at the present time, particularly where an economics 
capability is involved. 

The Canadian Transport Commission will also be 
looking to the National Research Council and other 
agencies of the federal government for assistance with 
some parts of the research programme. The N.R.C. is 
seen as being a natural partner to the C.T.C.'s Research 
Division. The Research Division's efforts would be 
focused on establishing what types of transportation 
technology should be studied and tested, whereas the 
N.R.C.'s efforts would be primarily directed towards 
developing the testing programmes themselves. For example, 


if the C.T.C. felt that there was merit in establishing 
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in Ottawa a solids pipeline research facility and 
studying the transmission through pipeline of different 
products, the N.R.C. would seem to be the logical body 
to carry out the work. Study of the application of air 
cushion technology to passenger trains would also 
involve a partnership between the C.T.C.'s Research 
Division and the N.R.C. 
Planning of the research programme, consideration 
of research priorities, and decision as to how the 
research programme is to be carried out are areas for 
consideration and recommendation by the Advisory Council 
on Research. The Council will meet on three or four 
occasions each year to consider and advise on the 
research programme of the Canadian Transport Commission 
and to help formulate policies and programmes of assistance 
to universities. : 
The foregoing summarizes the background of thinking 
and planning that has gone into the development of the 
Canadian Transport Commission's research programme and 
staffing thus far. The foundation for planning and managing 
a research programme is thus to be more comprehensive than 
ever before, and it is believed that through this approach 
it will be possible to overcome much of the existing 
inadequacies in scientific research on transportation 
problems. A copy of the initial programme of research 


of the C.T.C. is attached as Exhibit III. 


October 22, 1968. 
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Exhibit, 10 
Excerpt from the National Transportation Act 
PARL 
CANADIAN TRANSPORT COMMISSION 
Powers and Duties 
mys. (1) In addition to its powers, duties and functions 


under the Railway Act, the Aeronautics Act and the Transport 
Act, the Commission shall 

(a) inquire into and report to the Minister upon 
measures to assist in a sound economic development 
of the various modes of transport over which 
Parliament has jurisdiction; 

(b) undertake studies and research into the economic 
aspects of all modes of transport within, into 
or from Canada; 

(c) inquire into and report to the Minister on the 
relationship between the various modes of transport 
within, into and from Canada and upon the measures 
that should be adopted in order to achieve 
co-ordination in development, regulation and 
control of the various modes of transport; 

(d) perform, in addition to its duties under this Act, 
such other duties as may, from time to time, be 
imposed by law on the Commission in respect of any 
mode of transport in Canada, including the 
regulation and licensing of any such mode of 
transport, control over rates and tariffs and the 
administration of subsidies voted by Parliament 
for any such mode of transport; 

(e) inquire into and report to the Minister upon possible 
financial measures required for direct assistance 
to any mode of transport and the method of administration 


of any measures that may be approved; 


(f) 


(g) 


(h) 


(G9) 
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inquire into and recommend to the Minister from time 
to time such economic policies and measures as it 
considers necessary and desirable relating to the 
Operation of the Canadian merchant marine, 
commensurate with Canadian maritime needs; 

establish general economic standards and criteria to 
be used in the determination of federal investment in 
equipment and facilities as between various modes of 
transport and within individual modes of transport 

and in the determination of desirable financial 
returns therefrom; 

inquire into and advise the government on the overall 
balance between expenditure programs of government 
departments or agencies for the provision of transport 
facilities and equipment in various modes of transport, 
and on measures to develop revenue from the use of 
transport facilities provided or operated by any 
government department or agency; and 

participate in the economic aspects of the work of 
intergovernmental, national or international 
organizations dealing with any form of transport 
under the jurisdiction of Parliament, and investigate, 
examine and report on the economic effects and require- 
ments resulting from participation in or ratification 


of international agreements. 


(2) The Commission may examine into, ascertain and 


keep records of, and make appropriate reports to the Minister on, 


(a) 


(b) 


the shipping services between Canadian ports and 

from ports in Canada to ports outside Canada that 

are required for the proper maintenance and furtherance 
of the domestic and external trade of Canada; 

the type, size, speed and other requirements of the 
vessels that are and in the opinion of the Commission 


should be employed in such services; 
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(c) the cost of marine insurance, maintenance and repairs, 
and wages and subsistence of officers and crews and 
all other items of expense in the operation of vessels 
under Canadian registry and the comparison thereof 
with similar vessels operated under other registry; 

(d) the water transportation industry and undertakings and 
services directly related thereto; 

\e) the terms, conditions and usages applying to 
transportation of goods and passengers by water within, 
into and from Canada; 

(f) the work of international and intergovernmental 
organizations and agencies that concern themselves 
with the transportation of goods and passengers by 
water; and 

(g) such other marine matters as the Minister may request 
or as the Commission may deem necessary for carrying, 


out any of the provisions or purposes of this Act. 


(3) The Commission shall 

(a) exercise and perform on behalf of the Minister such 
powers, duties or functions of the Minister under the 
Canada Shipping Act as the Minister may require; and 

(ob) exercise and perform any other powers, duties or 
functions in relation to water transport conferred on 
or required to be performed by the Commission by or 
pursuant to any other Act or any order of the Governor 


in Council. 


(4) In carrying out its duties and functions under 
this section, the Commission may consult with persons, organizations 
and authorities that in the opinion of the Commission are ina 
position to assist the Commission in formulating and recommending 
policy and the Commission may appoint and consult with committees 


being representative of such persons, organizations and authorities. 


(5) The Commission may delegate, in whole or in part, 
to any other body or authority subject to the legislative 


authority of the Parliament of Canada any of the powers or 
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duties of the Commission in respect of safety in the operation of 
commodity pipelines and such delegated body or authority may 


exercise and shall perform the powers or duties so delegated. 


(6) Where a person who transports goods by a mode of 
transport other than rail charges a toll, expressed as a single 
sum, for the carriage of traffic partly by one mode of transport 
and partly by a different mode of transport, the Commission, for 
the purpose of determining whether a toll charged is contrary to 
any Act of the Parliament of Canada, may require such person to 
declare forthwith to the Commission, or may determine, what portion 
of such single sum is charged in respect of the carriage of 
traffic by the mode of transport by which such person transports 


goods." 
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INITIAL CANADIAN TRANSPORT COMMISSION RESEARCH] PROGRAMME 
AS APPROVED BY THE ADVISORY COUNCIL ON RESEARCH 
IN OTTAWA ON JUNE 10 AND 11, 1968. 


1. A comprehensive review of national transportation statistics 
with a view to increasing their completeness and usefulness 
as tools for economic analysis, inter-modal regional and 
international comparisons and for allocation of transportation 
resources, particularly investment funds. Particular study 
to be given to development of adequate cargo flow data. 
Consideration also to be given to the possible future 
development of a transportation data bank. 

2. A study of a Canadian deep-sea merchant marine commensurate 
with Canadian maritime needs. 

3. Development of the general economic standards, criteria and 
procedures which are to be used in the determination of — 
federal investment in equipment and facilities as between 
various modes of transport and within individual modes of 
transport and in the determination of desirable financial 
returns therefrom. 

4. A preliminary study to consider the feasibility of developing 
specific criteria for assessing whether a transportation 
system is economic, efficient, or adequate, and the 
development of working definitions for those terms. 

5. The development of techniques for forecasting transportation 
demand for both public and private services, for all 
transportation (air, marine, submarine, surface, and 
pipeline) and for both passenger and goods traffic, 
domestically and internationally. Study to be given to the 
implications of population changes for transport systems, (e.rf. 
rural urban shift and resulting high density urban movements, 


and low traffic density rural vroblems, with particular 
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attention to the overall rate of growth. Study also to be 
given to the application of the input/output techniques 

to the forecasting of freight transnortation requirements. 
Study of the potential for container operations into, 
across, and out of Canada with particular emphasis on the 
land bridge and an assessment of development requirements. 
The study to be advanced as practical pending development 
of an adeauate cargo flow data base. 

Initiation of a series of studies which would evaluate 
the impact of specific new transvort technology and its 
implications for the development of transportation to 
include containerization, hovercraft, solids pipelines, 
unit trains, newer types of aircraft, jets and super- 
sonics, icebreaking techniques, nuclear submarines, monorail 
systems, air cushion train operations, and new forms of 
urban transport systems such as the teletrans system, 
STARRears, automated jitney services, skybus, and other 
proposals of that type. 
A study as to the future of the movement of both bulk 
commodities and general cargo moving to and from the 

Great Lakes via the St. Lawrence Seaway system, having 
regard to the feasibility of developing certain new rail 
services as an alternative to some shippinr services. 
Development of a methodological framework for assessin¢e 
regional transportation needs. 

A general study of vorts and harbours administration in 
Canada. 
A preliminary review of the status, extent and nature of 
urban transportation planning in Canada. 

Establishing criteria with respect to vrofitability as an 
aid to economic regulation, i.e. with respect to rate 


control and entry control. 
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An analysis of airline pricing for passenger services within, 
into and out of Canada. 

A study of railway car supply and the relationshins of an 
adequate supply to the development of natural resources. 

A study to examine our approach to the develonment of 
bilateral agreements and mechanisms by which such aereements 
can be amended without delay when required. 

A study to determine what further requirements exist for 
co-ordination of the transportation policies of the various 
levels of government and how such co-ordination might be 
brought about. 

Development of a post audit system for evaluating the 

results of government canital investments in the 
transportation area. 

A study to determine the costs, revenues, and benefits 

of transportation resources, facilities and services provided 
wholly or vartly at public expense, whether at the municipal, 
provincial or federal level, or at a combination of levels. 

A review of the appropriateness of existing measures to 
develop revenue from the use of transnortation resources, 
facilities, or services provided wholly or partly at public 
expense. 

A study of the effect of the subsidization of a mode (or 
modes) of transportation on the rates charged by that mode 
and on its relative vrofitability. 

A study of the differences between the erain handline and 
transportation technioues of the United States, Australia 


and Canada. 
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